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HEURISTIC ALGORITHMS FOR SOLVING TWO DIMCNSIONAL
/ LOADING PROGLENS

/
/ ARSTRACT

y

THE LOADING PROBLEM INUOLVES THE ALLOCATION OF ‘N’ ROXESs EACH HAVING
A SPECIFIC LENGTH, WIDTH AND HEIGHT» TO A PALLET OF SFECIFIC DIMEN-
SIONS, MUCH WORK HAS BEEN DONE ON SOLVING THE MANY SFECIAL CASCS OF
THIS FPROBLEM WHERE ALL BOXES ARE OF THE SAME RECTANGCULAR SIZE AND/OR
ITH THE RESTRICTION THAT THE EDCE OF THE RECTANGLES FOLLOW 6
UILLOTINE CUT* FROM ONE EDGE OF THE PALLET TO THE OTHER; THE TWO
DIMENSIONAL CUTTING STOCK PROBLEM. HOWEVERr THE GENCRALIZED FROGLENM
OF DIFFERENT SIZED BOXES BECOMES VERY DIFFICULT TO SOLVE. & COMMON
PROBLEM FOR THE U.S., AIR FORCE IS THE TRANSFPORTATION OF EQUIFMENT IN
A LARGE NUMEER OF BOXES, EACH OF DIFFCRENT SIZES. THCSE EOXES WOULD
BE LOADRED ONTO FPALLETS FOR SURSEQUENT FLACEMENT ON TRANSFORT AIRCRAFT.
CENERATING THE METHODS AND INSTRUCTIONS FOR LOADING THE PALLETS IS
ROUTINELY ACCOMPFLISHED MANUALLY AND RELYS HEAVILY ON THE EXPERIENCE
OF THE TRANSPORTATION PERSONNEL TO DETERMINE LOADING PATTERNS THAT
WIiLL PRODUCE GOOD PALLET USAGE., THEREFOREy UTILIZING A COMFUTER 70O
GENERATE THE LOADING PROCEDURE WOULD EBLC OF CONSIDERABLE PRACTICAL
BENIFIT IN REDUCING LOADING TIMGE. THIS REFORT PRESENTS SEVERAL
HEURISTRIC ALGORITHMS FOR SOLVINC LARCGE TWO DIMENSIONAL LOADRING
PROBLEMS. THE OBJECTIVE OF THE ALGORITHMS IS TO MAXIMIZE THE KRATIO
OF AREA USED TO THE TOTAL PA'LET AREA. THE PROCEDURES EMPLOY
DYNAMIC PROGRAMMING AND A YSTACKING FROCEDURE**FOR POSITIONIHG BOXES
ON THE PALLET. A TOTAL OF FIVE ALGORITHMS ARC USCEDy EACH HAVING A
DIFFERENT PALﬂE; TO EOX ORICNTATION AND USING VARIOUS COMDINATIONS OF
THE "STACKING OCEDURE®, SOLUTIONS TO ALL FIVE ALGORITHMS ARC COM-
PARCD TO FIND THE BEST SOLUTION BASED ON TOTAL LOADCED AREA. THC
ALGORITHMS ALSO PROVIDE THEC COORDINATES OF TUE LOADED EOXES OM THE
PALLET TO ASSIST IN THE ACTUAL FOSITIONING OF THE ITEMS.

..........................
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I CONSIDER THE FOLLOWING PRORBLEM?
ALLOCATE A SET OF °*N* ROXESy EACH HAVING A SFECIFICD
LENGTH» WIDTH AND HEIGHT» TO A FALLET OF LENOTH *L*
AND WIDTH *y-*.

FACTORS BEARING ON THE PRODLEM.

S S T o s e A S P e RS WS S G B o (B0 S i G S e S Gt St Sowe el P A0 W S

2 THE STATED PRODBLE! CONSISTS OF FINDING THE BEST LOADING
PATTERN OF *N® BOXES WHICH YIELDS AN EFFICIENT UTILIZATION OF
THE PALLET. THE APPROACH TAKEN TO SOLVE THIS PROLLEM WAS TO
DEVELOP A SERIES OF HEURISTIC ALGORITHMS, EACH OF WHICH
VARY THE LOADING PATTERN OF THE ROXES AND THEN-SELECT THE
BEST SOLUTION.

' SINCE THESE HEURISTICS ARE ESSENTIALLY A TRIAL AND ERROR
] PROCEDURE THEIR FORMULAS BECOME VERY LABORIOUS AND TIME CON-
o SUMING TO IMPLEMENT, THUS, DEVILOPMENT OF COMPUTER CODES TO
- SINULATE THE LOADING ALGORITHMG EECOMES A NECESSITY. FOR THIS
W FROGLEM FORTRAN LANGUAGE WAS USED TO DEVELOF THE CODES, ON A

o POP-11/34,

Ay
K3l ASSUMPTIONS

0 e g ¢t s otos 1o G et e i

f}: I TO OBTAIN INITIAL SOLUTIONS, SEVERAL INPORTANT

3

é‘ ASSUMPTIONS WERE MADE WHICH CONSIDERAELY SINPLIFIED THE

o OVERALL PROBLEM. MANY OF THESE ASSUMPTIONS HAVE RCLCN, OR

§s~ WILL BE ADDRESSED IN OTHER ALGORITHMS WHICH CAN BE USED IN
CONJUNCTION WITH THE SOLUTIONS PRESENTED HERE.

,1'

) (A) THE ORIENTATION OF EACH nOX» IN TERMS OF ITS LENGTH»

X WIDTH AND HCEIGHT HAS REEN FIXED PRIOR TO ATTEMPTING

2N TO LaD THE EBOX ONTO THE PALLET.

(B) ALL EOXES WILL DBE CONSIDERED IN A& "THIS-END-UPM*
ORIENTATION WITH THE HEIGHT DIMENSION CONSIDRERED
TO BE “UP’.

(C) THE WEIGHT OF THE ROXCES WILL NOT RE CONGILRERID

52

... '

R4

$§ WHEN POSITIONING THEM ON THE PALLLCT,

ol (D) A RBOX MUST ONLY EE POSITIONED WITH ITS LCENGTH OR
15;' WIDTH PARALLEL TO THE LENGTH OF THE PALLET(SEC

FIG., 1),
(E) THE SET OF ROXES CONSIDERED FOR LOADING AT ANY
ONE TIME WILL EE LIMITED TO NO MORE THAN 30.

,t

THE FIRST TWO ASSUMPTIONS RESTRICTS THME SOLUTION TO USING
ONLY THE LENGTH AND WIDTH OF THE BOXLCS WHLEHR ASSICNING THIDM
TO FOSITIONS ON THE PALLET (SEC FIG. 27,

o aa

12

THE THIRD ASSUMPTION ELIMINATES THE REQUIRECMUNT FOR CONGIDRER-

N S A4
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e ING WEICHT STABILITY IN ANY SOLUTION,

g

Bt FINALLY> THE LAST ASSUMPTION IS BASED ON AN CXAMINATION OF THC

2% COMFLETE DATA SCT CONTAINING THE DIMENSIONS OF ALL POSSILLE

BOXES THAT COULD BT LOADED ON THE PALLET AND ON THE PALLET SIZE
OF 104 INCHES IN !UNGTH AND 835 INCHES IN WIDTH,

J

Ta

CRITERIA

—— s cot oy ne e

v >
ot ired

ks
2

4, THERE ARE OF COURSE SEVERAL STANDARDS BY WHICH THI ALGORITHNS
CAN BRE EVALUATER TO DETERMINE THE OPTIMAL LOALING ROUTINEZ., HOUE
IN LIGHT OF THE ASSUMPTIONS THAT WERT MADE, THE OBVIQUS CRITERIA
WOULLD BE FIRST, THE TOTAL FALLET AREA USED, AND SLECONDLY, THE
NUMBER OF BOXES LOADED.

e e e bt o pem toe dmve stme -oe et

Se IN DEVELOMING THESE SOLUTION ALCORITHMG THI UNE
i

ERLYING GOaL
WAS TO SIMULATE THE ACTUAL STEFS THAT WOULD RBE TAKEN RY AN
INDIVIDUAL WHO WAS FACED WITH OF LOALDINDG & PALLEY WITH

‘N’ BOXES S0 AS TO MAXIMIZE THE TOTAL AREA UGCD.

FACED WITH THIS PROBLEM AND CGIVEN THE ASSUMPTIONDS PRESONTED IN
FFARA. 2 AN INDIVIDUAL COULD CHOOSE FROH SEVERAL DIFFERINT I'ROCLCDURES
IN ATTEMPTING TC ACHIZVE AN ACCEPTADRLE LOAD, LOADING FROM THE
PERIMETER INWARD IS ONE POSSIDRILITY. ALSO,y DIVIDING THE FALLET AREA
INTO SHMALLER SECTION AND LOADING EACH OF THE SECTIONS CCOULD DE TRIZD,

§j~ HOWEVERy THE PROCEDURE FOLLOWED IN THE FPROFPOSED SOLUTIONS 1S
z‘ WHAT CAN BE TERMED THE *"STACKING ALGORITHMN®. THIS *STACKING
By ALGORITHM® WOULD TYFICALLY FRDCEED IN THE FOLLOWING MANKNER.,
19

] INITIAL LOAD

%‘ ~~~~~~~~~~~~~~~

:

1V$ STE™(1)¢ SELECT EITHER THCE LENGT!I! OR WIDTH OF THE PALLET
2~J AS THE ‘STARTING SIDE’ TO BEGIN LOADING THE EBOXES.

s THAT IS, THE PALLET WOULD BE ORIENTATED EITHER LENGTH-

B WISE OR WIDTH-WISE (SCE FIG. 3).

.%2 STEF(2): SELECT A REFERENCE OR STARTING FOINTy SAY THE
?}; UPFER LEFT HAND CORNCR. THIS IS WHERE THE FIRST pOX WILL RC
23%] FOSITIONED (SEE FIC. 3).
t“ STEF(3): THEN FROM A SCT OF NO MORLE THAN 30 EBOXCSy

ﬁk ATTENP'T TDO LOAD AS MANY BOYES ALONG THLE *STARTING

%ﬁ SIDE®y BEGINNING WITH THE UFFER LEFT CORNER OF THE

2 FIRST BOX COINCIDING WITH THE PALLET REFERENCE

%} FOINT, ALL BDOXES WOULD RE ORICNTATED EITHER WITH

B, ITS LENGTH PARALLEL OFR FERFENDICULAR TO THE STARTING

o SIDE OF THE PALLET (SEC FIG. 4), THIS RBOX ORIENTATION
h;& WILL BE MAINTAINED FOR ALL REMAINING LOALS,

o
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iﬁ,. STEP(4)! THE LOADING OF EBOXES WOULD CONTINUE UNTIL

,ﬁk NO MORE EBOXES WILL FIT IN THE REMAINING SPACEs “S’y ALONG
) THE "STARTING SIDE®.

] xlh

STEF(S): EVERY COMBINATION OF BOXES WOULD RBE TRICD

S0 AS TO MINIMIZE THE REMAINING SFACEs ‘S’. TIHE OFT-
IMAL COMBINATION OF LOXES WOULD THEMN BE CHOOSEN AS THE
INITIAL LOAD.

AT THIS POINT ONE MUST REALIZE THAT THE INITIAL LOADING
PATTERN JUST FOUND DOES NOT CONSIDER THE SECOND
DIMENSION OF THE EOXES BEING LOADED. THEREFORE ITs WILL
DEPEND GREATLY ON THE DISTRIBUTION OF THE LENGTHS AND WIDTHS
OF THE SET OF BOXES TO BE LOADED» AS TO WHETHER THE INITIAL
LOAD IS “UNIFORM™® OR “UNEVEN®.

LET US EXAMINE THE MEANING OF AN “UNIFORM* OR "UNEVEN" LOARD,
AND THE EFFECT EACH HAS ON THE REMAINING ROXES LOADED.

AS AN EXAMPLE., CONSIDER THE SET OF 30 ROXES THAT HAVE ONLY TuWO
B DIFFERENT BOX LENGTHSE AND WIDTHS (SEE €OL. Ay FIG. S5). AN INITIAL
v LOADING PATTERN: WITH THE BOX LENGTH FARALLEL TO THE *START-

~; ING SIDE®y WILL LOOK LIKE FICGURE 6. THIS LOAD WILL HAVE A
-$§H VERY "UNIFORM® AFPPEARCNCE RECAUSLE OF THE SIMILAR BOX WIDTHS.
;g 1 THAT IS, THE BOXES WOULD NOT FRODUCE A& "STEF® FATTERN.

NOW COMPARE THE LOAD IN FIGURE 6 TO THE INITIAL LOAD CREATED RY
THE SET OF 30 BOXES SHOWN IN COL. By FIGURE S+ WERE THE RANGE OF

e LENGTHS AND WIDTHS IS VERY LARGE. THIS LOAD FRESENTS A VERY

Fo2nt *UNEVEN® PATTERN BECAUSE OF THE DIFFERENT BOX WIDTHS (SEE FIG. 7).
-'sg-i THIS DIFFERENCE IN INITIAL LOAD PATTERNS WILL DICTATE THE

o REMAINING LOADING PROCEDURE.

LET’S FIRST TAKE A LOOK AT THE CASE WHERE THERE WAS &N
TUNEVEN®" PATTERN TO THE INITIAL LOAD., THE LOADRING OF. THE
REMAINING BOXES WOULD CONTINUE AS FOLLODWS.,

UNEVEN INITIAL LOAD

St 4 (o0 Gt sy 200t el T St B BB e MmO

STEP(6): BEGINNING WITH THE FIRST BOX IN THE IMITIAL LOAL,
EOXES ARE POSITIONED ALONG THE UNDLRSIDE OF THIS EOX I ONE
OF TWO METHODS:

(A) BY THE PROCEDURE DESCRIBED IN THE INITIAL LOADING SCCTION.
STEFPS (1) THRU (5)» WITH THE LENGTH OF THE UNDERSIDE QF THIS
FIRST ROX TAKING THE FLACE OF THE PALLETS STARTING SIDC
(SEE ' 16, 8°

(B) FROM . '~ RL AINING POXES CHOOSE THE LONCLEST(OR IF THE
BOX WID".; ORIENTATION IS USED, THE WIDEST) ROX THAT WILL
FIT UNDER THE FIRST EROX IN THE INITIAL LOAD., IF THERE IS
STILL SPACE REMAINING AFTER THIS ROX IS FOSITICNEDR THEN
SELECT THE NCXT LONGEST(O WIDEST) BOX THAT WILL FIT IN

N MDD M AR )
W _.Jh.‘
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THIS SPACE (SEE FIG. 9).

STEP(?7)! THE FROCLKIURE IN STEF(S)» EITHER (A) OR (E) WOULD
THEN BE REPEATED FOR EACH BOX OF THE SECOND LOAD AND FOR
EACH SURSEQUENT LOAD PROCELRING DOWN THE SIDE OF THE FALLET
UNTIL NO FURTHER ROXES CAN BL LOADEDR.

N

PR

LA

a4

STEP(8): ONCE THE COMFLETED SLCOND LOAD IS IN POSITIONs THE
THIRD LOAD WILL REGIN UNDER THE SECOND BOX OF THE INITIAL
LOAD. THE SaAlME FROCEDURE CHOOSEN IN STEF(6) WILL BE USEDR,

WHAT STEPS (6) THRU (8) ARE DOING IS *STACKING® SUCESSIVE ROXES
UNDER EACH OTHE™ . HENCE THE NAME *STACKING ALGORITHM®. THIS STACKING
FROCEDURE WILL CONTINUE UNTIL ALL ROXCES ARE USED OR NO MORE RBOXCS
WILL FIT IN THE REMAINING SPACE OF THE FALLET.-

NOW CONSIDER THE “UNIFORM® INITIAL LOAD. HERE AN INTER-
MEDIATE STEF CAN RE PERFORMED, BEFORE THE *STACKING® BEGINS.

UNIFORM INITIAL LOAD. -

- — ) o ot e (et 0 i G4t Py s P o Moo s A vt S T

STEF(46/)% THIS INTERMEDATE STEP IS TO REFEAT STEFS (1) THRU

(5) USING THE REMAINING UNLOADED ROXES WITH THE PALLET °*STARTING
SIDE" LENGTH REFLACED BY THE SUM OF THE LENGCTHS(OR WIDTHS) OF
THE BOXES IN THE INITIAL LOAD (SCL FIG.10).

IF THIS SECOND LOAD ALSO HAS A "UMIFORM®* FATTERN
THE FROCEDURE IS REPCATED. HOWEVER, IF THE SECOND_LOAD IS
*UNEVEN®" THEN STEFS(6) THRU (8) ARL IMMCDIATELY FOLLOWEL.

UNIFORHM LOAD ASSUMFPTION

Gore Mt ca e s > e At t ey Gt AR vk ey A g e Pt St S e -

AN IMFORTANT MODIFICATION OF THE ARBOVE FROCEDURLE MUST NOUW
RE INVESTIGATED.

WHEN CONSIDERING THE STEPS TO FOLLOW WHEN CONSTRUCTING THE
SEFLOND LOADy OR ANY SUESEQUENT LOAD, EXAMINATION OF & RESULTING
"UNEVEN® LOAD' MUST BE CONDUCTED. CAN THIS *UNEVEN" PATTERN BE
ASSUMED TO BE A “UNIFORM®" LOAD? THIS DETCRMINATION WILL DRIE HIGHLY
SURJECTIVE. FOR EXAMFLEs IF AN INITIAL LOAD FPATTERN HAS ROX
WIDTH DIFFLERENCES OF NO MORE THAN SAY 4 INCHES BETWEEN ANY
THO BOXES THE LOAD COULD BE CONSIDERED "UNIFORM®. ON THE OTHER
HAND, THE REQUIREMENT MAY BE SET AT NO MORE THAN 2 INCHES. FOR
THIS PROBLEY ASSUME A 4 INCH DIFFERENTIAL IS RCQUIRLCD,

AS AN EXAMPLEs CONSIDER THE INITIAL LOAD SHOWN IN FICURE 11.
THERE ARE 3 EBOXES WITH VARIOUS WIDTHS, AN UNEVEN LOAD. EXAMINATION
OF THESE WIDTHS INDICATES THAT THE DIFFEREHCE RBETWEEN ANY
TWO EOX WIDTHES I5 LESS THAN 4 INCHES. IN THIS CASLE AN IMAGINARY
LINE CAN BE DRAWN CREATING AN *UNIFORM® LOADIMNC FATTERN (DAGHED
LIMEY. NOW INSTEAD OF IMMEDIATELY FROCEDIMG TO STEM(46) WHERL
"STACKING® RECINSG. STLEFS(1) THRU (%) CAN BL REFCATCED, WITH

12
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THE DASHED LINC TAKIMG THE PLACE OF THE PFALLET *STARTING SIDE®,
THAT ISs STEP(6’) CAN BLE USEL BEFORE THE *STACKING® STEPS,
THIS PROCEDURE CaN ALSO EBE AFFLIED TO ANY SUBSEQUENT LOAD.

ALSOy THIS PROCEDURE CAN BE EXTLNDED TO PDRTIONS OF A FARTIC-
ULAR LOAD., IF AN INTERMIDIATE LOAD AFPEARS AS IN FIGUREC 12
‘EOX A’ AND /ROX B’ COULD BL CONSIDEREN AS DNE EBEOX
WITH A COMCINED LENGTH OF X4Y. THIS IS BECAUSE THE DIFFERENCE
IN BOX WIDTHS IS LESS THAN 4 INCHES. HOWEMVERy ‘BOX C’/ CAN NOT
BE INCLUDED IN THIS COMRINATION ELCAUSE ITS WIDTH IS MUCH SHMALLER
THAMN ‘BODX B’.

N THE IMPORTANT FOINT TO REMEMBER IS THAT ECCAUSE THE UNUSLD

24 SPACE AEOVE THIS IMAGINARY LINE WILL EE WASTED PALLET SPACE.,

N IT 15 CRITICAL TO DETERMINE THE *EEST® LOX DIFFERENCE TO USE

¥ IN DETERMINING IF A *UNIFORM® PATTERN CAN EE ASSUMED. AGAIN
THIS SELECTION IS "VERY® SUBJECTIVE. AMNALYSIS OF THE DIMEN-

W SIONS OF THE AVAILAELE BOXES MAY GIVE SOME INSIGHT INTO THE

e PROPER DIFFERENTIAL REQUIRED TO ENSURE A MINIMUM, OF UNUSED

a2 PALLET AREA.

ey

R o~

A COMFUTER HODEL

;:’ e e

7

T 6. ALTHOUGH THE GENERAL PROCEDURE JUST DESCRILED IS FAIRLY

%%  STRAIGHT FORWARD, WHEN ATTEHFTED MANUALLY, THERE CAN BE A

RS CONSIDERAELE AMOUNT OF WORK INVOLVED IN FINDING THE LECST
"FINAL® LOADING FATTERN.

"v“""c‘

N THE COMPUTER CODES FOR THE HEURISTIC ALGORITHMS ARE DIVIDED

R INTO TWO CLASSES. BOTH CLASSES BASICALLY CORRCSFOND TO THE LOALING

L PROCEDURE OUTLINED IN PARA. 5. THE ONLY DIFFERENCE EETWEEN

A,

THE TWO IS THAT THE FIRSY CLATS OF CORES USES THE STACKING PRO-
CEDURE DESCRIDED IN STEP (4)(A)s WHERE AS THE SLCOND USES THT
MOCTHDD OF STEF(SY(BY.  BOTH USE THE *UNIFORM LOAN® ASCUMPTION
PROCCDURE .

ALSOy WITH THE FIRST TYFL OF PROCEDURE THERD ART FOUR
RIFFERENT CODES, CALLCD *HODULES"., EACH MODULE USES A& DIFF-
ERENT PALLET-BOX ORIENTATION. THESE FOUR MODULE ORICNTA-
TIONS ARES :

(A) PALLET LENGTH PARALLEL TO ROX WIDTH,

(D) PALLET WIDTH PARALLEL TO DOX WIDTH,

(C) PALLET WIDTH FPARALLEL TO ROX LENGTH, AND
(D) PALLET LENGTH FARALLEL TO EOX LENGTH.

SCE FIGURE 13 FOR A GRAMIICAL REPREGINTATION OF THESKE
FOUR ORICNTATIONG.

THE CECOND CLASS OF FPROCERURES CONTAING ONLY OND RAGIC
CORE,y WERE THE PALLET LENGTH IS PARALLEL TO THE DOX LENGTIL
HOULCVIEIR, THIS SECOND CLASS OF FROCEDURES COULD RE EXTONLDED
TO INCLUDRE ALL FOUR ORIENTATIONS, LUT WAS NOT ATTLHPTED
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HODULES THAT anl CALLCT IN /PLR‘,  REIMONMDER, THERD

TWO CLASSES OF MODULES, CLASS 1 AND CLASS 2. SINCE AlLL
FOUR CLATS 1 MODULES FOLLOW THE SAME PROCCDURE, WITH OMLY
CHANGIS IN THE FALLET--DOX ORIDNTATION, COHLY MUDULLD /MAST2AC
WILL o DRESTRIDED IN DETAIL. DBISCUSSION O THE ROMAIMNINGS

g THREEZ CLADSS 1 MODULES WILL CONEIGT OF POINTING OUT THE
T DIFFERENCES RELATOD TO EACH PARTICULAR PALLET-DROX ORTUNTATION.

HODULE S» ‘MACTZA’s WILL THEN DT DISCUSSED IN LETATL,
i CE1  MOLULE MAST2A
s

22 MODULE ‘MAST2A’ IS DALLED UPON TC LOAD ‘N’ BOXES OMTO
6533 A PALLET WITH LENGTH = 104 INCHES AND WIDTH = ©4 INCHES.
AN

a ' °.n

LINE{(1): THIS IS5 THE MODULE NANMLE AND THE ARGUMENTS ‘N’ AMD
‘AREA’.  WHEN “MAST2AY IS CALLED &Y ‘PLR’» ‘N’ AND ‘ARCA’
ARE AGSICGNED THE VALUES THEY WERD GIVEN IN ‘FLR’.

i

&

e |
» B
5o, A

LINE(2)?! ESTABLISHES ALL VARIARLES AS INTZCER.

AR

3
oL ALy

LINEC3): THIS DINMENSION STATEMONT DECLARES THE MAMIL ARRAYS

i T0 BE A MAXIMUM OF 30 LOCATIONS, REMOMEER. NO-MORES THAMN 20

\}? BOXES CAN RBE LOADED AT OME TIME., THE ARPEAYS ARE GENERALLY

33; DIVIDED INTO SETS OF TUWO. FOR EXANMNPLE, “DROXLEN{OR) ANG F
":i EOXWTH(R) REFER TO THE LENGTH AND WIDTH OF OHE OF THE LOXCS

CONTAINED IN THOGSE TWO ARRAYS. THE EXCEFTION TONTHIG, IS
THE ARRAY ‘COOR‘ WHICH UWILL CONTAIWN THE COORDINATES CF CACH
LOX THAT IS LOADCD.

o
.-

ll’."

- v &
LIS

LINZ(4): THE DATA STATEMENT INITIALIZEDS SOVERAL SINGLLC VaARIARLES

e AND ARRAYS TO ZORO,
Ry
o LINGC(S)S ‘POINT/ IS INITIALIZID WITH THE VALLE 101.
¢ THIS INITIAL VALUE OF FOINT IS THE COORDINATE OF THE
3§y FALLET ‘REFCRENCE POINT/, THIS YREFIRCNCE FOINTY IS ALUAYS
o LCCATED IN THE UPPER LEFT HAND CORRNER OF THE PALLDT,
R ALSDy THIS VARIADLE IS USCD TD KECF TRACK OF THE POSITION
— OF CACH OF THE DOXES A5 THEY ARE LOARCD ON THE PALLIT.
] THE ‘REFEREMCE POINT’ VALUEZ, 101, IS BASTO ORN THE CODRLINATE
2 SYSTEM SHOWN IN FIGURE 14, THE LAST TWC MUMRORS OF
:i§ ‘POINTY IS THE Y-COORDINATE MEASURED, IN INCHES, DOUN FROM
2% THE /REFERENCE POINT’. THE FIRST THREE NUNDLRS IN /POINT/
N S THE THE X~COORDINATE MCASUREDs IN INCHTED, TO THD RICHT OF
= THE REFERENCE FOINT. FOR CXAMPLE, THE FALLET ‘ROFORCHCT
e FOINTY IS 101, SO THIS POINT IS EXACTLY THE UPFPER LUCT HAND
o CORNEDR OF THE PALLET.
-..'.‘_
':ﬁ LINE(SH)Y AND (7): THIS IO LOOM WILL KREAD INTO ARDAYS “DLY AND
:ig ‘BW’ THE LENGTHS AND WIDTHS OF THE ‘N’ LOXES.
r LINC(E): THE SURROUTINE “SORT/ IS CALLLD.  THD ARGUMINTS aARC
0N THE ARRAYS ‘PTLGH’» WITH ALL ELUMENTS CQUAL TO 7URC, AND
NS THE NUMLDER 30,
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WHEN THE SURROUTINE RCTURMSy THE ARRAY QL7 WILL
BE UNCHANGEDR., DUT 7#TLGHY WILL CONTAIN A SET OF PDINTERS
THAT WILL ALLOW SCORTING OF THE ARRAY ‘DL’ IN DESCENLIING
VALULES OF LENOTH, STLEGHY WILL HAVE THE VALULC OF THE ROX
LEHGTH IN ‘DL’ FROM WHICH THE ARRAY ‘PTLOHY WILL START
ITS SORT.

LINEC(?): SETS M7 ERQUAL TO “STLGH' .

LINE(10) THRU (15)¢: THIES SECOND DO LOOP NOW MAKES USD OF
THE FOINTLCR ARRAY ‘PFTLGHY TO SORT ‘EL‘y IN TIHE FOLLOWING
MANNER §

STARTING WITH THE BOX LENGTH IDENTICICD RY ‘DL (MY
THIS VALUE IS COFIED INTD YROXLEN(RYZ AND ‘HEL(K) /7, WIERE ‘K’ IS
THE IMREX OF THE L0 LooP, ALSOy ‘RBUGMY7 IS COFIED INTO
‘DOXWTHRY Y AND “MEW(RDY 7,

NEXT, THE VALUE OF ‘M’ IS CHANGEZD TO THE PMOIRNTOR
VaALUE ASSOCIATED WITH “EBL(M)/., PTLGH(HM)Z IS THEN USLH
TO FIMD THE NEXT SHALLEST BOX LERGTH IN ‘BL7.  THE DD LOGH
THEN RETURNE TO LINE(10) AND REFEATS THLD OPCERATION.  THO
DO LOOF FINISHS WHEN ALL N/ RBOXES HAVE BEEMN SCRTED.

LINC(14)S 747 IS CGIVEN THE VALUE OF ‘N7. THIT IS DONE
BECAUST N/ WILL DBE CHANSGEDR LATER IN THZ PROGRAM.

LINE(17)2 ‘SMALL’ IS SET ERQUAL TD 4, WHICH IS THE VALUL

OF THT SMALLEST ROX LENGTI FROM THE TOTAL DATA SET OF HOXEWS,
THIS “ALUE WILL FE USED THROUGHOUT THE FPROGRAM AS THE
DIFFEENTIAL VALUE USED IN MARING & UMIFORM LOAT ASSUMPTION
SEE FARA &, UNIFORM LOAD ASSUMPTION),

LINC(18)? SUDBROUTINE /NEWLST/ I8 CaALLED., OSLT SCECTION L3
FOR EXFLAINATION OF THE ARGUMENTS FOR THIS SUIRQUTINC., Tl
ARCUMENT VALUES SENT TO /NCULSTS BY THIT CALL STATIONMINT &Ry

fivi 7

N = NUMGCER OF LROXES TO RE LQADLED

104 = PALLET LENGTH

o4 = PALLET WIDTH

SHMAaLL = 4

SP&CE = TRACK = WIDE = N1 = 87T = 0

() = N

EOXLEN = MEL = ARRAYS DF ‘N’ BOX LEKRGTHS

EOXWTHH = MDW = ARRAYS OF N’/ BOX WIDTHS

LEOX = WEBEOX = TLEDX = TUWROX = CODR = ARRAYS WITH ALL ‘N’

ELTHENT CQuaL T80 ZERC

FOINT = 101
RO ST/ PERFCRMS THE LCADING OPERATION DESCRIIDID IN THE FIRST
FART OF FPARA S, THAT IS, ‘HUWLSTY WILL PERTOMM THE INITVIAL
LOAT AND AS MANY LOADS THEREAFTER IN ACCORIAMIT WITH STEPFS(L)
THRU (5) AND STEF (&7)s UNTIL AN "UNEMIN® LOAT IS OETAINID.

LINC(19)? AFTER RETURNING FROM NIWLSTS A TOGT XS MARE YO CRUT IV
ALL THE DROXES HAVE DEUH LCADED.,  IF THERE ART NQ MORT ROXES YO
LOAD THE RETURNING UALUT OF ‘N’ WILL EBE JZERTG ANT THE PROOCRAN

P S A ARSI WA Sl
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2N
N e
;Qﬁ WILL FROCEED TO LINE(22), WHICH BLECINS THE OUTFUT FPROCESS,
:;5 IF ‘N’ IS NOT ZORD THEN THE FROCRAM CXCECUTLS THE MEXT LINC,
ASA
N LINE(21)¢ MHERE THE SURRODUTIME ‘FILE2AY IS CALLED TO RECIMN THE
T "STACKING® PORTION OF THE FROCRAM.  THY ARCUMENTS COMTAIM
o THE FOLLOWING VALUCS!
S W
jﬁ& EOXLEN = AN ARRAY OF ‘A’ ELEMENTS EACH WITH & VALUD OF
N A EBOX LENGTH, HOWEVERy THOSE EQXES THAT HAVE
) BECMN LOADED BY SURBROUTINME ‘NEWLSTY OR CAN HOT

: FIT IN THE REMAINING SFACE ON THE FALLET, UTLL
o HAVE NEGATIVE VALUES.
2y EOXUWTH = AN ARRIAY OF ‘&‘ ELEMENTS EaACH WITH A& VALUE OF
ANRY A RBDX WIDTH.
oo 104 = FALLECT LENGTH. )

X N = NUMRER OF DROXES NOT LOADED LY ‘NCWLST.

LIOX = ARRAY OF (A-N) ELCHENTS EACH HAVING THE VALUE

OF A ROX LENCGTH OF THOSES BOXES LOADED RY “NEWL.ST’.

o - WBOX = ARRAY OF (A-N) ELEMENTS WITH THE EBOX WIDTHS OF THDSE
NS BOXES LOADED BY ‘NEULST’, -
o TRACK = A-N = NUMEER OF LOXES LOADED RY /NEWLST’,
o SHALL = 4 |
\ 4. WIDE = LARGEST FPALLET WIDTH REMAINING AFTER BOXES WHERE
2 LOADED EY ‘NEMLST . THIS DOES NOT INCLUDD THE *LAST®
_;;5 ROW OF BOXES, IF MORE THAN ONE LOAD IS IDENTIFILD EY
{4 ‘NEWLST” .
e MEL = ARRAY OF ‘N’ BOX LENGTHS, ALL FOSITIVE IN VaLul,
e MEW = ARRAY OF ‘A’ BOX WIDTHS, ALL FOSITIME IN VALUE,
o CODR = ARRAY OF ‘A7 ELEMENTS, THE EMTRIES IN THIS
PN AltRAY COORESFONIING TO THE EOXES LOADED BY /NEULST’
e WILL HAVE A 5 DIGIT NUMRER REFRESENTING THI COOR-
o DINATE OF THE UPFER LEFT CORNER OF THE BOX. ALl
Ty OTHER ELEMEMTS WILL REMAIM ZERG.
o FOINT = COORDINATE OF THE LAST EOX TO BE LOADED BY ‘NEWLST’.
. A = ORIGINAL MUMBER OF LOXES3 A = TRACKN.
b SUBROUTINE FILER2A PERFORMS THE "STACKING® FROCEDURE DESCRIBED
ot IN FARA S, STEFS (4)Y(B)s (7) AND (8>, USING OMLY THOSE BOXES
da? NOT LOALED RY ‘NEWLST’.
o ‘PILE2A’ LOADS EOXES WITH THE RBOX LEMGTH PARALLEL TO THE FALLET
A *STARTING SIDE’, LATER ‘FILE20B/ WILL BC USER YO LOAD THE ROXES
NN PERFENDICULAR TO THE ‘STARTING SIUE,
~ .
N LINE(24) THRU (27> IN THIS DO LOOFM THE PROGRAM CUTFUTS TIHREC
= LISTSy EACH WITH ‘N’ ELEMENTS, THESE LISTS WILL CONTAIN THE
L EOX LENGTHS, WIDTHS, ANU CODRDINATES. A SAMFLE OUTFUT IS
N SHOWN IN FIGURE 14. THE LENGTH OF THOSE BOXES THAT HAVL
~ ECEN LOADED ARE SHOWN A4S NECATIVE VALULS.
NG
ol LINEC22) THRU (33): THIS FINAL DD LODF COMPUTES THE VALUE
o OF ‘AREA’ LOADED BY MAST2A AND THE TOTAL NUMLER OF BOXTS USED,
0N LINE(34) AMD (35)¢ OUTPUTS THE RESULTS COMPUTED IN LINES
o (28) TO (34),
"'\
3]
\
o 24
oS




-_;;: LINE(38)t THE COHFUTER RETURNS TO THE MAIN FROGCRAMy ‘FLR?,
o WITHS

NUMEBER OF ROXCS LOADELED
TOTAL aAREA COVERED RY THE LOADREDL ROXCS.

"
] ', F‘F\'EA

N CCY MODULES MAST2D, MAST2C, MAST2D

I

EACH OF THESE THREE MODULES EXACTLY DUFRLICATES THE FRO-
CESS DESCRIRED IN LRI.  HOWEVER, IN EACH OF THESE MODRULES
THE PALLET-EOX ORIENTATION IS DIFFERENT. EBELOW XIS A LIST
OF CHANGESy BY MODULE» THAT COORESFONDS TO THE CHAMCE IN
PALLET-EDX ORIENTATION. REMENMBERy ‘MAST2A7 HAD A FALLET
LENTTH OF 104 INCHES AND WIDTH OF 84 INCHES, WITI THE EOX
LENGTHS FARALLEL TO THE FALLET LENGTH,.

e sam ma mn crea et e

THE ONLY CHANGE IN THIS MODULE IS THE USE OF SURROUTINE
‘FILE2R’y WHICH WHEN CALLED UPDN TO ‘STACKY BOXES WILL
ORIENTATE THE ROX WIDTHS FARALLEL TO THE PALLET LEN.IH.

MAST2C

—— —— et ere ot e

\

IN THIS MODULE THE PALLET IS ROTATED 20 DREOCREES SO THAT
ITS LENGTH IS NOW 34 INCHES AND ITS WIDTH IS 103 INCBES,
‘FPILEZ2AC IS USEDRN IN THE ‘STACKINGY PROCEDURE, WHICH. FUTS
THE EOX LENGTHS FARAGLLEL TO THE PALLLET WIDTH,.

HAST2D

FINALLYy THIS MODULE WILL USE A PALLCT WIDTH OF S4 INCHIS
ANDN ORIENTATE THE ROX WIDTHS PARAGLLEL TO THE FPALLLT WIDTH
UZING SUBROUTINE /PILE2L7,

LDY MODULE MaASTIZA

MODULLE “HMASTIZAY REMEMRBER IS A CLASS 2 ROUTING.  HOWEVER
‘MASTZAY IS VERY SIMILAR TO /MAST2G7.  LIRES (1) TO {19
ANDE LINCS (22) TO (37) IN ‘MAST3AY NAVD EXACTLY ThO GANMT
INTERPRITATION AS THOSE LINES IN ZMAST2A7,  THOD MAJDR
DIFVERENCE IN THE TWD MODULLES IS IN LIND (21),  IN “MASBT3AY
SURROUTING 7fILC4’ IS USED INSTCAD OF “PILUZA . UWITH “PILEAY
THE PROCESS DESCRIDED IN FFARA Sy STEPS (LX) (U ARD (8D
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IS IMPLEMENTEL, THIS DIFFERENCE IN LOADING PROCEDURT WILL
RESULT IN A VERY DIFFERENT FINAL LOADTHG FATTERM.

: A DETAILED EXPLANATION OF THE SURRDUTING ‘FILE4’ AND IS

e FFECT ON THE LOADING PROCEDURE CAMN EE FOUND IN SECTION LCF2.
; .

:ﬁ: NOW, LETS EXAMINE THE MANY SUBRDUTINES THAT MAKE UM THE

~ FIVE DIFFERENT MOLDULES. THE FIRST OF THESE SURROUTINGS 1S

ﬁ ‘NEWLST’, .

LE] SUDROUTINE NCWLST

~a % ot a en e S+ ke Saa Aere S WAR W e e A et et T Ty Wy ek o e i
N |
O, ‘NEMLSTY IS THE LCNGEST OF THE SURRQUTINES AND IS COMNON

‘g; TO &LL FIVE MORULES, ‘NEWULST’ IS5 THE SURBROUTINE THAT PERIORMS

SN THE INITIAL LOADING ROUTINE DOESCRIEBEDR IN PARA S» STERS (1)

. THRU (S)» REPEATING AS NCCESSARY IN ACCORDANCE WITH THE

5 ‘UNIFORM LODAD’ ASSUNPTION (SEE PARS &)

L7

N LINEC(1)S THIS IS THE SUBRDUTINEG MNAME aND A LIST OF ITS ARDCU-

o MENTS, THE VALUE OF THESE ARSUMENTS WERE DETERMINED IN THE

bt MODULE THAT CALLED ‘NEWLST/,

it

LINE(2): ESTARLISHES ALL VARIADRLLS AS INTECLERS.

-5

Pl A
a..t'::'_.ﬂ"‘

o’ LINEC(Z): DIMENSION STATEMENT DECLARED ALL ARRAYS TO HAYE a
O HAXIMUM OF 30 ELOMENTS. THE USE OF EaACH ARRAY WILL RECOHE
v EVIDENT LATER IN THE SUDROUTIRE.. *
’o LINE(4)Y ! GIVES NEWWTHY THE VALWUD CF ‘WIDTH » THD WIDTH OF
ﬁ%’; THE FALLET., |
Lo ,
B LINCC(S)Y THRU (12> THE FIRST DO STATEMINT EXAMINEDS ALL ‘N7 1
' EOXES TO DETERMING WHICH ONES HAVE DEEN LOADEDR,
" FIRST, THE ‘/DROXLEN’ VALULC OF THE B2XES IS TESTED T SCC
W IF IT IS NEGATIVE. THAT I8y HAZ THE LOX ALRTADY REEN LOALRTD.
NN IF THE “BOXLEN’ VALUE IS NEGATIVE THEN THE REVWAINING FORTIONM
::::_ OF THE LOOP IS DISREGARDED AND THL MEXT BOX IS CXAMINED., LUT
1-';- IF THE ‘ROXLEN’ VALUE IS FOSITIVE THE ‘RBOXWTHS UALUL IS TESTED
= TO SCEC IF THE BOX WILL FIT IN THE REMAINING PALLET WIDTH.
e SNEWUTHY . IF THE /BOXWTHZ WILL FITe THE DBDX 1C DISRICARDIED
-l ARD THE LOOF FROCEDRES TO TEST THE NEXT ROX. IF HOWLVER, THE

e
¥s

‘EOXWTH, IS TOD LARGE THE LOOM CONTINULS TO THE MEXT STATLEMENT.

T THUS, IF THD ‘ROXLEN’ VALUEC IS NOT NEGATIVE (MEANING IT IS
ot AVAILADRLE FOR LOADING) BUT THE /BOXWTIIY IS LARSER THAM SNEWWTHY
- LOTH THE ‘BOXLEN’ AND ‘EDXWTIY VALUES ARE MADE NECGATIVE,
At INDICATING IT CAM NOT BE USED IN THE LOALING ROUTINE,

ot

%2 LIME(13): ‘SPACE’ IS GIVEN THE VALUE OF ZCERQ., “SIPACEY WILL
.~* RE USED WHEN THC INITIAL LOAD IS PCRFORMED (SEC LINE(14)).
[
Sy
- LINE€14): SUEROUTINEG ‘LINFIT’/ IS CALLED, C‘LINFIT’ SLCEKS TO
e FIT AS MANY BOXESy FROM A LIST OF ‘N’ EBOX LENGTHSy ‘DOXLEN s
S INTO A LINCAR SFACE OF SIZF YLENGTHY.  ONLY THOZE LOXES WITH
-ﬁ; FOSITIVE ‘BOXLEN’ VALUES WILL REC CONSIDERED., TUHE OFTIHAL

S
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%& COMBINATION OF BOXESy THAT MINIMIZES THE SLACK SMATE /SPACCE,
Pv@ IS CHODSEN. THE BOXCES IDENTIFIED IN THIS OPTIMAL. COMRINATION
Q}i WILL HAVE THEIR ‘BOXLEN’ VALUES MADE NEGATIVE.

LINES (15)y (18) AND (17)3 INITIALIZES THE VARIARLES “COUNT’»
‘TRACK’ AND ‘NUM‘ TO ZERO,

LINES(18) THRU (35)% IN THIS 0 LOOFP allL ‘N’ ROXES ARE TESTED.
EACH BOX WILL FALL INTO ONE OF THE FOLLOWING CATEGORIES:S

(A) ROX HAS ALREADY BELN LOADED, OR WILL NOT FIT IM
AN AREA OF DIMENSIONS ‘LENGTHY BY ‘NEWWTH’,

(B) THE BOX HAS EBEEN IDENTIFIED BY SUEBRODUTINE LINFIT
AS FART OF THE OFTIMAL INITIAL LOAD, :

(C) THE BOX IS STILL AVAILAELE FOR USE.

WHEN THE BOXES ARE TEGTEDy IF?

(AA) THE BOX LENGTH AND ROX WIDTH ARE BOTH NEGATIVE THC
THE BOX FALLS IN CATAGORY (A).

(EB) THE E0OX LENGTH IS NEGATIVE AND THE EOX WIDTH IS
FOSITIVE THE EOX BELONGS TO CATAGORY (RB), :

(CC) ROTH ROX LENGTH AND WIDTH ARE POSITIVE A CATAGORY
(C)> BOX IS IDENTIFIED. i

IN THE CASE OF CATEGORY (R) BOXLLS», THE ARBSOLUTE VALUE
OF THE BOX LENGTH AND WIDTH ARE STORED IN ARRA&YS ‘LEROX/y
‘TLEOX? AND “WEOX’y ‘TWEOX’ RESFICTIVELY: LINES (23)s (24),
ANDY (273, (28)., THE NUMEBER OF ROXES IS COUNTED BY INCREMENT-
ING ‘TRACK’ AND ‘N1’ LINES (23) AND (26).

WHEN A CATEGORY (C) EODX IS FOUND THE RESFECTIVE EBOX LENGTH
AND WIDTH IS STORED IN ‘LLBOX’ AND ‘WWEOX‘. THE TALLY OF
THESE BOXES IS KEFT BY INCREMENTING /NUNM’,

LINE(346): /¢ 18 GIVEN THE VALUE OF “NUM‘, THE HNUNMRER OF
BOXES THAT REMAIN TO EE LOADED.

LINE(37): IF NO BOXES WERE IDENTIFIED FOR THE INITIAL
LOAD RY ‘LINFIT’y THE PROGRAM RETURNS TO THE CALLING
MODIULE.,

LINE(392)! IF THE NUMRBER OF BOXES REMAINING AVAILADLE FOR
LOADING IS ZERO, THEN THE FROCRAM WILL RETURN TO THE
CALLING MODULE.

LINEC(41)3 INITIALIZES ‘NEWLEN’ TO THE LENGTH OF THE FIRGT
BOX IDENTIFIED BY ‘LINFIT’.

LINEC(42)% ‘UWIDE’ IS GIVEN THE VALUL OF “HEWWTH .

LINE(43)¢ A TEST IS MADE TO SCE IF ‘LINFIT’ TDENTIFICED
ORLY ONE ROX, IF THIS IS THE CAGL THE PROGTAM PROUCLEDG
TO LINE (58); OTHERWISE THE FROGRAM GOES TO THE MEXT
STATEMENT.,
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LINES (47) THRU (S5): IN THIS DO LOOFM ALL THE LROXES INDCRTIIED
BY ‘LINFIT’ ARE EXAMINCD, EACH BOX’S WIDTH IS COMPFARED EY
MEANS OF FIRST» A TUO--BOX COMIARISIOMy THEN A THREE-LOX
CONPARISION AND SO ON UNTIL ALL EOX WIDTHS HAVE EEEN COMMPANED
TO EACH DTHER, AFTER EACH COMPARISION THE MAXINMUM DIFFCRENCE
IN BOX WIDTHS IS NRECORUED IN ‘SDIFF’ AND THE LARGCOST EOX WIDTH
IS RECORDED IN ‘DIFF‘.

ALSOs AS EACH COMPARISION TAKES FLACE ‘NEWLEN’ IS UrDATLED,
THAT ISy ‘NEUWLEN’, WHICH WAS ORIGNALLY EQUAL TO THE LENCTH
OF THE FIRST ROX IDENTIFIEDL BY ‘LINFIT’y IS INCREASED BY THE
AFFPROFRIATE BROX LENGTH.

THE VALUE OF ‘NEWGTH y OR THE REMAINING SPPACE AILONG THE
SIDE OF THE FALLET» IS ALSO CHANGED BY SURTRACTING THE
AFFROMRIATE BOX WIDTH.

WHEN THE PROORAM EXITS THE DO LOOP THE VALUES OF “NEWLEN’
AND NEWWTH’ CAN BE INTERFRETED AS» :

NEWLEN = THE SUM OF ALL ENTRIES OF ARRAY “LEOX’.,
= THE SUM OF THE LEMOTHS OF EACH LOX IDENTIFICD
BY “LINFIT’.
NEWWTH = THE FREVIOUS ‘NEWUWTH’ VALUE MINUS THE MAXIMUM

WIDTH FROM ALL THE ROXECS IDENTIFICD BY ‘LINCITZ.

THIS INFORMATION WILL BC USED LATUR IN CHECKING TO SCCE TF
THE "UNIFORM LOAD ASSUMPTIOM® 1S VALID,

LINE(S6): “WIDE’ IS GIVLEN THE MEW VALUL EQUAL TO “NEUWTH,
LINE(S7): THE FROGRAM SKIPFS TO LIND (61).

LINES(S3) THRU (60): THE FROCGRAM WILL SKIF TO THIS LIND,
DISREGARDING LINES (46) THRU (57) IF THE COMRITION IN LINMNE (453)
1S TRUEs I.E., ONLY ONE BOX IS IDENTIIIED RBY ‘LINFIT’.

HEREy ‘NEWLEN’ IS MADE EQUAL TO ‘LENGTH’,» AND THE WIDTH OF
THE BOX IS SUBTRACTED FROM ‘NEWWTIIY. ALSO, ‘WIDEY 15 GIVEN
THE NEW VALUE OF “NEWWTH’.,

LIHE(S1) THRU (63)¢ THIS DO LOOF SIMIFLY CHANGES ARRAYS ‘ROXLEN
AND “EBOXWTH’ TO CONTAIN ONLY THOSE BOXES THAT WORE IDENTIFICD
EARLIER AS BEIMG AVAILARLE FOR FUTURE LOADING.

LINECA4): ‘TPT’ IS GIVEN THE VALUE OF ‘FOINT’.,

LIMES(65) THRU (74)¢ TWO NESTED D0 LOOFS ARE USCDR TO ASSIGH

A X AND Y COORDINATE TO EACH KOX IDENTIFICD BY ‘LINFIT’,

THESE COORDINATES ARE FLACED IN THE AFPROFRIATE ENTRY OF THE
ARRAY ‘COOR‘. THIS IN EFFECT *"LOADRS" THE ROXES OMTO THE FALLET.

LINES(77) THRU (80): HERE THE VALUE OF ‘FOINT’ IS CHANGED TO
COORESFOND TO A FOSITION ALONG THE LEFT SIDE OF THE FALLET
AND A VALUGE OF “WIDFH’ MINUS ‘NEUWWTHY EBLLOW THE *REFURENCE POINT®,



LINE(81): YF THE MAXIMUM DIFFERCNCI OF ANY TUO BUXES ILDEMTIFICD LY
‘LINFITY IS GREATER THAN 4 INCHES AN "UNEVEN LOAT EXISTS AN
THE FROGRAM RETURNS TO THE CALLING MODULE. IF THE DIFFERENCE
IS LESS THAN 4 INCHES THE FROCRANM EXECUTES THE NEXT STATCMENT.

LINE(83): IF THE DIFFERENCE BETWEEN ‘LENGTH’ AND THE SUM OF
THE ‘LINFIT’ EBOX LENGCTHS IS GREATER THAN ‘SHALLYF OR ‘NEWWTHY»
THE SPACE REMAINING BCLOW THE ‘LINFIT’ ROXCES, IS LESS THAN
‘SHMALL Yy THE PROCRAM WILL RETURN. IF NEITHER CONDITION IS
TRUCZ THE NEXT STATEMENT IS EXCECUTED.

LINE(85)? “HEWLEN’ IS INITIALIZED TO THE VALUE OF ‘LENGTH’.

LINE(86): BECAUSE THE CONDITIONS IN LINES (81) .TO (843 WERE
SATISFIED, A "UNIFORM LOAD® CAN EL ASSUMED, AND THE PROOGRAM
RETURNS TO LINE(S)Y TO DECIN THE SECOND LOAD USING THE SaME
FROCEDURE DBUT WITH AN UPDATED LIST OF ROXES AND NEW VALULS
FOR “NEWLEN’ AND ‘NEWWTH’.

LINE(87): RETURN TO CALLING MODNULE.
LINE(SS): END OF SULRROUTINE,

[LF3 SUBRROUTINE PILERZA

rats seap maie s thin 44 e e b e Grs Svm Sbes w em AGe® Gm Hent S1es s rens Base

CTHIS SUBROUTINE PERFORNS THE *STACKILS® STQUENCE OF THE
PROGRAM, EECINNING WITH ‘TRACK’ NUMRER O EOXES, HAVING
LENGTHS ARD WIDTHS CORTAINED IN ARRAYS “LRCXZ ANL 7WEDX,

AS MANY ADDITIONAL ROXES FROM A LIST OF ‘N‘ ROXCS ARE LOALRED
EELLOW EACH “LLROX7,

LINE(1): THE NAMED OF THE SURROUTINE AND THE VARIOUS ARGUNMEMNTS,
SEE SECTION LRJ FOR AN EXPLAIMATION OF THE VALUD OF EaCH
ARCUMENT WHEN ‘FPILE2AY IS CALLED.

LINC(2): ALL VARIADRLES ARE INTEGER.

LINEE(3Z) ¢ DIMENSIONS ALL ARRAYS TO 30 LELEMENTS.

LINES(4) THRU (&)% INITIALIZES ‘SAVE’, /OSTART’ AMD 7GWIDE’
EQUAL TO ZERO.

LINE(?)YS ‘RFT/ 1S GIVEN THE VALULR OF “FCINT’.

LINES(2) THRU (11)>¢ THE VARIABLE /SWIDREY IT SIVEN A& WALUD CZQUAL
TO ‘WIDE’ PLUS THE LARGEST WIDTH OF ALL ECXIIS I “WDCX’,

LINGEC12)S 7TT24 XIS INITIALIZED AS ZERC,
LINEC13)S THIS DO STATEMENT STARTS & DO LOOT THAT COMTAING THI

REMAINDER OF THE SURROUTING, NESTED IN THIT LARGE DO LODV AR
SCVLERAL SMALLER DO LOOPS THAT ARD UGLD TO "STACK® LOXES, THO

® v Y AN W . - -". . ,\...". ‘e : '-_-.._:.._ .‘.-_‘:. R SRS \‘.\ o ..\;.1.;.\“\- e \;..‘-': \'_-_; \:.\:‘\:_\-“:‘-.
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‘7 LARGER DD LOOF IS INCREMENTED LY ONE UNTIL STACKING HAS OGCURER

DD PELOW EACH BOX IN ‘LEOX‘,

o

G

v, LINE(14): ‘POINT’ IS EQUAL TO EFT’.  THIS CHANGE IS REQUIRLL,
AT THE BEGINNING GF THE LARGE DD LOCF 7O KEER TRACK OF WNAT THE
CCORDINATE OF THE FIRST ECY LCADED UNDER EACH SUCESSIVE BOX IN

‘LEOX’,
LINEC(1S)? ‘TEMP’ IS EQUAL TO ZERC.

LINEC(IS)S IF THE LENGTH OF A PARTICULAR ECX, IN ‘LEOX7, WMIC
S TO BL LOADED UNRER, IS LESS THAN O EQUAL TD ‘STARTY, ThE
FROGRAM SKIPS TO LINFE (71) AND OM TO LINE (13) TO BEGIN LOARING
URDER THE NEXT BOX It “LLCX’, )
THE VALUE OF ‘STARTY WILL BECOME AFPPARENT IN LINE (29,

‘STARTY IS5y IN FACT» A NUMBER CORRESFONDING TO THE LAST EBOXM IN
7LBOX THAT HAT THE SAMT WIDTH, WITHIN 4 INCHES, AS ALL THE
FREVIOUS BOXES CONSIDERED.

LINEC18)$ ‘NEWLEN’ IS GIVEN THE VALUE OF THE LENGTI Of HE
CURRENT EOX IN ‘LROX’.

LINE(19): “NEWWTHY IS EQUAL TO ‘SWIDE” MINUS THO WIDTH OF
THE CURRENT EOX IN ‘WBOX’,

LINMEC20): IF THE CURRENY BOX IS ALSD THE LAST BOX IM “LEOX
THEN THE PROGRAM SKRIFS TO LINE(Z2),

LINE(2YI>S “IF17 IS MADE EQUAL TO I+l, WHICH IS THE MNEXT ROX
IN 7LEOX’.

LIMES(22) THRU (30)! THIS DO LOOF FERFORMS THE TEST FDR A
"UNIFORM LOAD" BETWEEN ANY NUMDBER OF CONCECUTIVE BOXIES IN
‘WEOX7 .

IF AN "UNIFORM LOAD" CAN BE ASSUMED WITH SOMLE OF THE EBOXES
‘NEUWLEN’ IS INCREASED AND “NEWWTHY IS DECRECASED DY THE
AFFROFRIATE AMOUNTS.

MINUS THE HMAXIMUM EOX WIDTH OF THOSE ROXES IDEMTIFIED IN LINES (22)
THRU (30) AS HAVING MET THE TEST FOR A& "UNIFUORM LOAD® ASSUMETION.
LIMNE(32)! “SAVE’ IS INCREMENTED RY “REWLEN’.

LINE(33): 1IF 7I’/ IS EQUAL TO ‘TRACK’ THON “NEULEN’ IS GIVEN THE
VALUEZ OF ‘LENGTH’,

LIMNES(3S)Y THRU (37)! THESE STATEMENTS INITIALIZES SEVIRAL SINCLE
VARIABLES TO ZERO,

LINE(33): THIS DO LOOM RECINS THE FPROCESS OF *STACKING® BOXIES UMNDER
THD:.Z BOXES CONTAIMED IN ‘LEROX‘,

LINE(39): EACH OF THE ROXES IN ‘ROXLEN’ JS CHECKED TO SCEE IF IT IS
AVAILABLE FOR LOADIMG OR IF IT WILL FIT IN THE REMAINING SMACE. WITH

LS I I Mt et
P I o P D o I s

LIMNE(31): IF THE DO LOOM IS COMPLETED ‘NEWWTH’ IS SET EQUAL TO “SWIDE’
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DIMENSIONS ‘NEWLEN’ RY ‘NEWUTH’,

LINE(41): IF THE CURMEUNT RBOX CAN RLE LOADLED NEWUTH’Y IS DECRENMEMTED RY
THE ‘RBOXUTH’ VALUE OF THIS BOX.

LINE(42)! IF THE REMAINING SPACE ALOMNG /NEUWLENY UNDER WHICH ‘PILE2A’
IS TRY!NG TO STACK IS LESS THAN 4 IMCHES. THON SKIP TO LINE (49),
OTHERWISE PROCEED TO THE NEXT STATEMENT IM THE FROGRAM.

LINEC44)! IF THE LENGTH OF THE CURRENT EOX JUSY LOADED, IS LESS THaN
‘MAX’y SKIP TO LINE (50),

LINE(A4AS): IF THE EOX’S LENGTH IS MNOT LESS THAN ‘HAX’ GIVE “MaAX’ THE
VALUE OF ‘ROXLEN’ FOR THE CURRENT BOX UNDER COMNSIDERATION.

LINEC47)? ‘TEMPT IS UFDATED TO THE VALULD OF “FOINT’ FLUS THE VALUL
OF ‘MAX‘y THAT IS THE LENGTH OF THE LOADCD ROX.

LINE(AZ)?! THIS "GO TO* STATEMENT ALLOWS THE FROCRAM TO SKIF LIRE (49
WHICH IS ONLY EXECUTED IF THE CONDITION IN LINE (42) IS5 TRUE.

LINEC49): IF THIS STATEMENT IS EXECUTED, THAT IS NO WMORE ROXES CAN RE
LOADED» ‘WMAX’ 1S INCREASLED RY THE WIDTH OF THE BOX JUST LOALKED.

LINES(S0) THRU (S8)! THIS DO LOGK I& USED TO ASSICGN A X AND Y COOR-
DIMATE TO THE RBOX JUST IDENTIFIED TO BE LOADED., THIS COORDINATE IR
FLACED IN THE APPROFPRIATE ENTRY OF THE ARRAY ‘COOR‘. THIS IN EFFCCT
*LOADS® THE EBOX ONTO THE FALLET.

LINE(S9): HERE THE UALUE OF ‘FOINT/ OR THE COORDINATE OF THE HEXT LROX
TO BE LOADED, IS CHARGED TO CORRESPOND TO A FOSITION DIRECTLY BELOY
THE ROX JUST LOADED.,

LINE(S0)! THE VALUE OF ‘ROXLEN’ FOR THE BOX JUST LOADED IS CHANGED
TO A NEGATIVE., IN THIS WAY THIS BOX IS8 IDENTIFIED AS NOT EEING
AVAILABLE FOR FUTURE LOADING CONSIDERATION.

LINE{61)% THIS STATEMENT SEND THE FROGRAN BACK TO LINE (38) WHERE
THE NEXT BOX IS CONSIDERED FOR °*STACKIMG® IN THE &REA NEWLEN’ KY
NEWWTH' .

LIMECS2Y: IF ‘MAX’ IS5 EQUAL TO ZERD AT THE EMD OF THE DO LOOP
(LINES (38) THRU (461)) THE NUMBER OF ROXES *STAHCKED" WILL RBE ZERO.
IN THIS CASE THE FROGRAM GDES TO LINE (69).

LINES(64) THRU (467)% IF ‘HMAX’ IS NOT EQUAL TO ZERO THEN THE VALUES
OF “FOINT’» ‘NEWLEN’ ANL TEMP’ ARE UFDATED. THIS FPREPARES THE
FROGRAM FO STARTING TO STACK ROXES ALCNG SIDE THE ROX OR BOXES
JUST LOADED IN LINE (38) THRU (612,

LIMEC68)Y: RETURNS THE FROGRAM TO LINE(33) TO CONTINUE "STACKING®.

LINE(69)S IF THIS STATEMEMT IS EXECUTCDy THAT IS THE CONDYITTON IN
LIMNE(S2) IS TRUEs THE VALUE OF ‘BFTZ IS UFDATED 10 A FOSTTION
JUST EBELOW THE MEXT GROUF OF EBOXES IN ‘LEOX’ THAT THE SURROUTIME
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o WILL BEGIN "STACKING® UNDER.
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34
Q LINEC71)¢ THE FROGRAM NOW RETURNS TO LINE (13) AND ECGING THE
o "STACKING® PROCESS AGAIN UNDER THE HEW BOX(LS).
o LINE(72)$ RETURNS TO CALLING MODULE.
i
\f LINE(73)¢ END OF SUBROUTVINE.
b
| [G) SUERDUTINE PILE2E
Mp)  TOTTTTTTmTTTOToTTTTTTT
)
b THIS SUBROUTINE IS ALMOST JDENTICAL TO ‘PILE2A’., IN LOTH
2 SUEROUTIMES BOXES ARE °*STACKED® UNDER THOSE BOXES LOADED EY
S /NEWLST’ AND CONTAINED IN ARRAYS ‘LEOX’ AND ‘WEOX’, HOWEVER, ‘FILEZE
ILOADS ALL THESE ADDITIONAL EOXES WITH THEIR WIDTHS FARALLEL TO THE
» *STARTING SIDE* OF THE PALLET RATHER THAN THEIR LENGTHS AS WAS THE
-4 CASE IN ‘FILE2A’. .
THIS CHANGE 15 ACCOMPLISHED EY INTERCHANGING ‘EOXLEN’ AND ‘HOWWT
IN LINES (39) THRU (46) AMD IN LINES (49) AND (59). THIS WILL FRESENT
A COMPLETELY DIFFERENT LOADING FATTERN THAN DOES ‘FILEZA’.
%
;ﬁ [H] SUBRDUTINE PILEA4
Sttt it st

RECALL IN SECTION [D] THE MODULE MASTIA WAS SAID TO BE BASICALLY
THE SAME AS MODULE MAST2A EXCLEPT THAT ‘FILE4” WILL START WITH A NUN-
BER OF EROXES, WITH LENGTH ‘ROXLEN’ AND WIDTH ‘BOXWTH’ WHICH REMAIN
TO BE LOADED, THEN, UNDER EACH BOX IN THE "LAST® LOAD IDERTIFICD
IN “NEWLSTy IT WILL LOAD AS HANY BOXES AS FOSSIBLE WITH THID HELR
OF SUBROUTINES “NEWLST’ AND ‘FILE3’ (SEL SECTION [X1). REMEMBCER,
‘NEWLST’ WILL REPEATEDRLY LOAD AS MANY ROXES AS FOSCIRLE ALORG THE

oAC A

2 FALLET’S "STARTING SIDE* UNTIL AN *UNEVEN LOAD® APFEARS. ‘FILE4”
:E THEN IMFLEMENTS STEFS (6)(A)s(7) AND (8) DESCRIEED IN FARN, 5.

N LINE(1)$ THE SUBROUTINE NAME AND THE LIST OF ARGUHENTS., THE VALUE
X OF THE ARGUMENTS ARE ASSIGNED BY THE CALLING MODULE, MAST3A. THEY
o CAN EE INTERPRETED AS FOLLOWS!

P RBOXLEN = AM ARRAY OF ‘N’ ELEMEMNTS EACH WITH A VALUE OF A EOX
i LENGTH., THOSE EBOXES LOADED EY ‘NEWLST’ OR CAR NOT
N FIT IN THE REMAINING SFPACE OM THE PALLETy WILL HAVE
o NEGATIVE VALUES,

: BOXWTH = AN ARRAY OF ‘N‘ ELEMENTS EACH WITH A VALUE OF A EOX
" WIDTH.,

> LENGTH = 104

o N = NUMEER OF BOXES NOT LOADED BY ‘MEULST’

7. LEOX = AN ARRAY OF (A-N) ELEMENTS EACH HAVING THE VALUE :
oA OF A EOX LENGTH OF THOSE ROXES LAST LOADED LY ‘NEWLGT’,
o SHALL = 4

= WIDE = LARGEST FALLET WIDTH REMAINING AFTER ALL THE ROXCS
! WERE LDATED LY ‘MEWIST’. THIS DO<S NOT INCLUDE THE
b LAST ROW OF EBOXES, IF MORE THAN OME ROV IS LOARED RY
o,

I:-:o
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‘NEWLST’.,

MEL = ARRAY OF ‘A7 EBOX LENGTHS, ALL FOSTTIVE IN VAL UL,

MEYW = ARRAY OF ‘A’ EOX WIDTHS, ALL POSITIVE IN VALUL,

COOR = AN ARRAY OF ‘A7 ELEMENTS. THE ENTRIES I THIS ARRAY
CORRESFONDING TO THE BOXES LOQADED RY ‘NELLST
HAVE A FIVE DIGIT COORDINATE OF THE UPPLER
CORNER OF EACH BOX, ALL OTHER ELEMENTS WILL REMAIN |
ZERO.,

FOINT = COORDIMATE OF THE LAST ROX TO BLE LOADED RY ‘NEWLST’.

A = DRIGIMNAL NUMELER OF ROXES? A = NEXTHN,

STPT = 0

LINE(2)? ESTARLISHES ALL VARIARLES AND ARRAYS TO LBE INTEGER,

LINE(3)>: DIMENSION STATEMENT DECLARES ALL ARRAYS TO HAVE A MAXIMUM

OF 30 ELEMENTS.

LINE(4)>: THE DATA STATENENT INITIALIZES SLVERAL SINGLE VARIABLES AND

ARRAYS TO EBE ZERO,

LINE(S)?: ‘TWIDTH’ IS GIVEN THE VALUE OF ‘WIDE’.

LINES(A4) THRU (8): THIS DO LOOF DUFLICATES THE VALUES IN ARRAYS
‘BOXLEN’ AND ‘BOXWTH’ INTO ARRAYS ‘MBL’ AN /HLW’ RESPECTIVELY,
SOME OF THESE BROXES IN ‘ROXLEN’ AND ‘EOXWTH’ WILL BE IDENTIFICD BY
‘PILESY AND ‘FPILE3’ AS HAVING BEEN LOADLED UNDER SOME EOX IN

(THOSE BOXES LAST LOADED RY ‘MEWLST’ ). THEREFODRE, LATER

SUBROUTINE ‘REGRF’ WILL BE CALLED TO MODIFY ‘EBOXLEN’ aAND “RONWTH’§

ELIGINATING THESE LOADLD ROXES.,

LINE(?): STPT2 = STPT

LINES(10) THRU (13): THIS DO LOOM DETERMIMES /SWIDC.,  ‘SUIREY
THE REMAINING WIDTH OF THE PALLET WITH THL "LAST® ROYW OF I

LOADRED EY ‘NEWLSTS REMOVLED.

LINE(14): THIS DD STATEMENT DRECINS THE MAJOR FORTION OF THE
oME FROM

SULROUTINE ‘PILES’, NOTE THE INDEX ‘I’ IS INCRENDNTED DY

OHE TO ‘NEXT’» THE NUMBER OF DBOXES IN THE "LAST® ROW LOALC

‘HEWLST .
LINE{1S)>: N1 IS INITIALIZED AS ZERC.

LINEC1S)Y S IF THE CURRENT VALUE OF ‘I7 IS LUST THAN ‘START
FROGRAM SKRIPS TO THZ END OF THE DO LODP AND THIN RETURNG
WERE IT DESINS WITH THE NEXT BOX. THE VALUD OF ‘STARTY W

OEVIDUS IN LINE {(27).

$ OTLENTHY IS CIVEN THE VALUE OF THD LENGTH OF TilG
LAST® LCAD OF “NEWLGET’.

LINC{13}
L]

N THe

LINC(17)¢ /TUWIDTH, IS ASTICGNLDU THI VALULD CF ‘<
OF THZ I TH ECX IN TH *LAST® LOAD OF “NEWLST’.

J

LINE(20): IF “I’ IS5 EQUAL TC “NIXT’ THE PROORAM MROCEEDG

r
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DTHERRVISE IT CONTINULS TO THE NEXT STATEMINT

LINE(22): IP=I + 17 THE CURRENT INDEXN VALU

LINES(23) THRU (22> IN THID DO LOCH all THE BOXES, EBEGIMNING WITH
BSX(IP); ARE COMPARED TO THEZ WILTH OF ch\l)o IF THERE IS LEGS THAN
FOUR JCHLJ DIFFIRENCE /TLENTHY IS IN GET OBY OTHE NEXT ROXUS LINDTH»
LND T!L IDTH I8 'L REASED AuCCRBINbLY. ALSO YSTARTY IS OIvIy Tl
RRESTONDING TO THID ARDITIONAL EOX.  HOWLIVEIR»

WHEN THE FIRGT BDV T

CURRENT BOX WIDTH {(STORED IN TT2)s THE PROGR
PROCEEDS TO LINE (31> NOTE, WHAT THIO DD L
FOR A "UNIFORM LOAD® ASSUMPTION FOR & *FORTIC
OF BOXES IDENTIFIEDR RBY ‘NEWLET’, (SIE PARA.

TICH .

VYALLE OF TH INDEX C
T
5

LINE(3IOX: IF THE [0 LOCF IS5 CO-rLETED, /TWIDTHZ IS SET EQUAL TO
FSWIDEY MINUS THE MAXINMUM BOX WIDTH OF THOZSE ROXES IDENTIVILDR IN
LINES (233 THRU (293 A3 HAVING QIDTH DIFFERINCEDS DF LESS THAN 4 INCHES,

LINES(34) THRU (38): THIS DO LOOF INITIALIZ

LINES{37?) THRU (41): THESE STATEN

VARIABLES TO ZERD.

LINE¢A23 % /NEWLSTY IS5 CALLEDR, HOUWIVER, THIC TIME THD LOHNOTH CF THE
FALLET IS REPLACED EBY TLENTHY AND THE WIRTH BY "TWIDTH . 7ROXLUN/
ﬁNB 7TONWTHY CONTAIN THOSE BOXES TO B LOARED.  “MBLY ARD 7HMBW’ STILL
NTAIN ALL THE DORIGINAL BOX LENGTHD ARG WIDTHI. AT WDoL, ‘CODRY
CONTAI? THE CURRENT COCRIINATES OF AlLL LGSIE? BOXES.  ALL OTIHER
ARGUMENTS ARE ZERD OR HAVE THE VALULDS ESTARLISHID WHIIN 7PILE4” WAS

CaLLED,

LINE(A43)3 WHEN ‘NEWLSTY RETURNS, IF 7N/
ARE LEFT F”R LGADINP THE PROODRAM RETURNS 10
ZERD THE HE STATEMENT I5 EXCCUTED

.

EROy
-

SCEEDE

LINE{4S)S IF ’YCOUNT’ IS EQUAL TO Z
LOADED BY “NEWLET’, THE PRJDan FR
NOT ZEROy LIND (47) IS EXECUTED

TH

LINEL{4A7)¢ SURROUTINE “PILE3Y IS CAL FOR AN INTERPRETATION CF EacH
ARGUMENY SEZ SECTION CLI3. /PILEDY CARRILS gUT THE STACKING FORTION
OF THEZ PROCRAM UNDER EACH EBOX THAT MIWLET’ HAS JUST LCARED, (SLO
PARA. Sy STERS (LX{EX» (7)) AND (8D,

LIME (48! THE PROGRAN SHIFG TO LIRE (542,

LINECS(A9)Y AND (S930 IN LIND (45) IF COhLY ONO ROX TS LOATID LY /NIWLSTS
THESD TWC STATENMENTS ARED EXECUTED NEXT.  7BOXL(1) ANT /DROXU(1) 7 Al

34
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£ OFLUS 1.

IS ENCOUNTERED WITH & WIDTH OREATER THaN THE

DNTS INITIALIZES SEVERAL SINGLE
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GIVEN THE LENGTH &ND WIDRTH OF THE FIRST EOXM OR SERICS OF RBOXES UMNDLR
WHICH THE REMAINING ROXLES ARE TO BE "STACKED® USING ‘PXLE37,

4+

LINE(S1)? SURTOURTINE “PILE3Y IS CALLED. ALL ARGUMENTS HAVE THE SANME
MEANING EXCERT “COUNT’ IS5 REFLACED RBY 1., ‘TILE3C ALSO ASSIUNS THE
APFROFRIATE COORDIRATE TO THE ROXES THAT IT WILL LOaDn.

v
o
-

LINE(S2)?! IF 77X’ I8 EQUAL TO ’NEX y THAET IG5 THE FINAL BOX IN THE
"LAST® ROW OF BOXES ORIGINALLY IDENTIFIEDR RV /NEULSTY HAS RBIDN »
REACHED THE PROGRAM RETURNS TO ‘MABT3A’.

LINE{S4>! SUBROQUTINE ‘RIGRP’ IS5 CALLED. THIS Sun
THOSE ROXES LOADRED BY ‘HEWRLSTY AND “PILE3Y FROM T
ORISINALLY SENT TO PILEA’.

1
O LYIST CF N/ BOXIG

READJUST THE VALLE OF 7/

LINES{(SS) THRU (S73}¢ THIGE STATEMENTS STPT2, ™D
CORRIGIOND TO THE COORDINATE OF A POINT UNDER THI LCWER LEFT corNem oF
THE NEXT BDX IN ARRAY ‘LEBOXY (THL ARRAY OF BOXLG SENT 70 “RILES’ A5

LINE(S?): THIG STA :
BOX IN ‘LEDX’ IS CHOSEN AND THE PROCEDURE IS PERFORMED AGAINM,
LINE(LOY ! RETURN TC CALLING MODULE» “MAST3A’.

LINE(S1)S END OF SUEBROUTIRNE.

£IJ SUEBRDUTINE PILES

Tttt (3 %

AS A REVIEW, REMENEIR WHEN 7MATT3IAY CALLEDR “NEWLSTY & SIRIES O
BOXEDS WIRE LOADED ACROGSE THE PALLETS "OTARTING SILE® UNTIL aN “upEvoye
LDADR IS ODTAINED. NEXT, 7PILESY IS CALLED, WITHIN “PILESY /NIWLDTS
IS5 CALLED AGAIN. RBUT THIS TIHME, ONLY THD ARTA (A1) UNDIR LOX (@i
IN THE *LAST® ROW OF ROXES LOADRED RBY /KREWLST’ TARISZ THE PLACE OF THE
ENTIRE PALLET a&REA (SEEZ FIG. 15), THE LENGTH CF (B1> IS USED AS THE
LENGTH OF THIS AREA (ALY AND 7TWIDTHY IS THE WIDTI, OF COURSE THE
"UNIFORM LCAD"™ ASSUMFPTION IS ALSD VaREM INTO EFFICT, SO THE LENOGTH
MAY LDE THZ SUM OF UP TO /NEXTY NUMBER O0F BOXES, WITH LENGTH EQUAL
TO YTLENTH/ (SCE FIO, 15), ONCE “NIZULET/ HATD LOARED AS MaANY BOXES IN
AOREA (A1) AS POSSIRLEy ‘PILE3’ IS CALLED TO FPIRFORM THE *STACKING®
FORTION OF THE LOCADING ROUTINE UNBER THE LAST SERILS OF DOXIS LOAD-
ED DY “NEWLST’.

IT IS DEVIOUS BY EXAMINING ‘FPILE3Z AND PILI2487 THAT THI TUO
SUDRRODUTINCES ARE ALMOST IDENTICAL., HNOWLVER, SOME SURTLE CHANGED TO
‘PILEZY HAVE DEEN MARE TO CONFORM TO ITS PARTICULAN REQUIRTUTUTS.

THEREZFORIy INSTEAD OF DICCUSSING /FILESS IN ITO LNTIRUT GNLY
THOSC LINES THAT HAVE BEEN CHANCED OR ADDRDD OR LOLOVED IN ‘P.auld’ ARC

DISCUSSED,

LINEC(1)S THE ARDUMINTS OF /PILE3Y HAVD THD SAHD RCANING WITIE THE
FOLLOWING EXCEPTICHDGS

LENGTH = *TLENTH’, CALCULATEDL IN ‘PILESS

ROUTIMNE WILL ELIMINATEC
by

TEMENT RETURNS THE PROGRANM TO LINZ{(14) WHERE THE REXT
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Ck% b3
Cx FALLET LOADING ROUTINC *
K *
CX THIS ROUTINC WILL RUN ALL LOADING ROUTINES» USING ‘N’ *®
; C% NUMDER OF DROXCES FROM ‘BAMS4.DAT/. FOR EACH LOAD THE EOX %
o CX LENGTHS, WIDTHS AND UPPER LEFT HAND COORLINATE WILL RE P
e C¥ FRINTED., FINALLYy THE NUMBER OF THE LARGEST LOADED ARCA X
S C¥ WILL EE PRINTED AND THC OFTION THAT GAVE THIS AREA. i
W) (93 %
aﬂj Ck OPT SULROUTINES USED %
Ck %
2 cx [11] MAST2ALINFIT,NEWLST»FILE2A,SORT ¥
N Ck L2] MAST2ERsLINFITYNEWLSTyFILE2RySORT b3
ﬁ\v Ck L3] MAST2C LINFITyNEWLST yPILE2AySORT. %
y Cx C43 MAST2D L INFITyNEWLSTyFPILE2EySORT- %
gg. Cx [521 MASTIAYLINFITYyNEWLST yREGRPyPILEZ24-SORT X
Cx X
- (BT TTEFTITEFTTIEELITITTPI TS STTHEITLLTSEC S ETIIIAILFTESFEF T TS ST
e 0001 IMPLICIT INTEGERX2(A-Z)
e 0002 CaALL ASSIGN(iy/BAMSA.UAT’)
s 0003 CALL ASSIGN(S»/TI3’)
L 0004 DEFINE FILE 1 (200,12,U,NEXT4)
e 0005 NAREA = ©
[T 0006 [0 1 J=1,5
AN 0007 REALCL’1) (NyI=1,12)
xﬁq 0008 2 AREA = O
AN 0009 IFC(J.EQ.1) CALL MAST2A(Nr»AREA)
"~ 0011 IFCJ.EQ.2) CALL MAST2L(N,ARCA)
. 0017 IFC(JLEQ.3) CALL MAST2O(NyAREA)
P 001G IF(J.EQ.4) CALL MAST20(NyAREA)
S 0017 IF(J.EQ,.5) CALL MASTIAN-ARER)
AL 0019 IF(AREAL.LE.NAREA)Y 6O TO 1
Lo 0021 MNAREA = AREA
Ath 0022 orT =
‘ 0023 KHDICE = 99
,ﬁﬁ, 0024 1 CONTINUE
L 0025 WRITE(S,1000) NARCAYOFT :
kil 0026 1000 FORMAT(//y’ LARGEST LOADED AREA = ‘,15,5X» OFTIOM = ‘yI2)
A§¢ 0027 STOP
24l 0028 END
N
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Caskxkokofepdockkoopcorsiiniook ke ook ook kool ook otk
i Cxk %
3: Cx THIS SUERODUTINE TAKES ‘N’ BOXES AND LOADRS A FALLET OF ¥
XN Ckx DIMEMSION LENGTH = 104 BY WIDTH = 84, SUBROUTINCS NCWLST/ %
ﬁ% C¥ LINFIT ARE USED INITIALLY TO COMPUTE ROW(S) OF BOXLES THAT X
N Cx WILL FIT ALONG FALLET LENGTH, FILE 24 WILL THEN CONTINUL X
Cx LOADING ANY REMAINING ROXES UNDER EACH DCX IN THE LAST X
o Cx ROW OF EBOXES LOADED RY NEWLST. LOCATION OF THE UPPER LCFT X%
N Cx CORMER OF CACH LOADED ROX IS COWMPUTED BASED OM THE ko
q% C¥ COORDINATE SYSTEM (X»Y)» STARTING WITH THE UFPFCR LEFT %
;% C# HAMU CORNER OF THE FALLET AS (1r1). NOTE, EDXES NOT *
N Cx LOADED WILL HAVE CODRDINATE = 0., OUTFUT XIS THE LIST OF X
Cx ‘N’ EBOXES WITH LOADED ROX LENGTHS NEGATIVE, ALONG WITH
Cx COORDINATES OF LOADED ROXES. b
LK «
CHsksocick sk ckoooR Rk ok ckokoRok Aok R ok ok ioe ok iokink ook ook
0001 SUBROUTIME MAST2A(NyAREA)
0002 IMPFLICIT INTEGERX2 (A-Z)
0003 DIMENSION EOXLEN(Z0) yBOXWTH(30)yBL(30) yEU(TD) 2FPTLEH(30) »
X LOH(340) yUWTH(360) yLLDX(30) yWEOX(Z0) » TLROX (30D »
X TWEOX(30) yMBL(30) yMEW(ZO0) »CODR(30)
0004 DATA COORy TLEOX» TWEOXyLBOX»WEBOX,STLGHYNL,yTOTAL,
X COUNT» TRACK»WIDE s SPACE,STHFT/158%0
0005 FOINT = 101 ~
0006 no 1 uU=1yN :
0007 1 READCL/UY ZyZyZyZyZyBL(UY 2 BU (L)
0008 CALL SORT(PTLGHBL»STLGHY 30)
0009 M = SILGH
0010 DO 2 K = 1sN
o011 - EDOXLEN(K) = BL(M)
0012 BOXWTH(K) = EBW(M)
0013 HOL(K) = BL(M)
Go14 MEW(K) = BU(M)
0015 2 M = PTLGH(M)
0016 A = N
0017 SMALL = 4
0018 CALL NEWLST(N,104,84ySFACE yBOXLEN ROXWTH>SMALL - LEOXy
X WEOXy TRACKyWIDLEyN1s TLROX» TWEOX y
3 MEL s MEW, COORyFOINT»A»STFT)
0012 IF(NLEQ.O) GO TO 10
0021 CALL PILE2A(ROXLENyROXWTHs104sMrLEOXWEDOX, TRACKY
% SHALL y WIDE » MBL s MEW»COORYyFDINT »A)
0022 10 WRITE(S,1000)

0023 1000 FORMAT(//»y1Xs’ LENGTH’y3X» WINTH’ »3Xy  FOSITION»/)

0024 Do 3 S=154A

Q025 URITE(S,2000) MEL(S)»HMRBU(S) »COOR(S)
00246 2000 FORMAT(1X»I4+SX»I14s5Xy1I5)

0027 3 CONTINUL

0023 Do 4 T=1,A

0029 IF(HMLL(T).CT.0) GO TO 4

0031 TOTAL = TOTAL+1

0032 ARCA = AREAFIAEBS(HEL(T)XMRUWIT))
0033 4 CONTINUE

0034 WRITE(Sy3000) AREAyTOTAL
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3000 FORMAT(IXy’ AREA = ‘,IS5,SX»'TOTAL NO, OF EOXES = “,1I3)
0036 RETURN :
0037 END
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kfi CX THIS SUERDUTINE TARES ‘N’ ROXES AND LOATUS 4 PALLEY o)

(SF Cx DIMENSION LENGTH = 104 EBY WIDTH = 84, SUERDUTINES NLCWLST/
;t& C¥ LINFIT ARE USCD INITIALLY TO COMI'UTE ROW(S) OF EOXIZS THAT

Ck WILL FIT ALONC FALLET LENGTH. PILE 2& WILL THEN CONTINUC
Ck LOADING ANY REMAINING ROXES UNDER EACH BOX IN THE LAST

Cx ROW OF BODXES LOADED BY NEWLST. LOCATION CF THE UPPER LEFT
C# CORNER OF EACH LOADED BOX IS COMPUTED BASULD ON THE

C¥ COORDINATE SYSTEM (X»Y)» STARTING WITH THE URPFER LEFT

CXkx HAND CORMER OF THE FALLET A8 (1,1), NOTE, BOXES NOT

Ck LOADEDR WILL HAVE COORDINATE = 0. OQUTFUT IS THE LIST OF

Cx ‘N’ BOXES WITH LOADED BOX LENGTHS NEGATIVEs> ALONG WITH

Ck COORDINATES OF LOADED BOXES.

3¢ 3 3E I I I I N 3T N e W

Ck :
Cockorzeksk ook sor ok Rsckioksoioksiok ook oo ook ook kekkeRker

0001 SURRQUTINE MAST2E(N»AREA)

0002 INFLICIT INTEGERXZ (A-Z) :

0003 DIMENSION BOXLEN(30) »BOXWTH(I0) »BL(30) yBU(30) yPTLGH(30)
X LGH{380) yWTH(360) s LEOX(30) »WBOX{(30) » TLEDX (30) »
¢ TUEOX{(30) ¢ MEL (30} yMEU(30) » CODR(ZOQ)

0004 DATA COOR» TLEOXy TWEDX»LEOX>WEOX»STLCH N1y TOTAL » COUNT »
¥ TRACKyUWIDE»SFACE»STFT/158%0/

0005 FOINT = 101 :

G004 00 1 U=1sN

0007 1 READ{1/U) ZyZsZyZsZyBRLAU) »BUW (L)

000G CALl. SORT(PTLGH-ELySTLGH,30)

00092 = STLGH

0010 D0 2 K = 1sN

0011 : BOXLEN(K) = EBL(%)

0012 EOXUTH(K) = LBW(M)

G013 MEBL(K) = EL({M)

0014 MEWIK) = RYW(M)

0015 2 M = FTLGH{M)

V016 SHALL = 4

0017 A= N

0018 CALL NEWLST(Ny1045s84ySPACE»ROXLEN, ROXWTHySMALL LEDX
% WEOX sy TRACKyWIDE»N1» TLLROX » TWEOX y
X MEL y MEWyCODRyFOINT »A,STFT)

0019 IF(N.EQ.O) GO TO 10

0021 CALL FPILEZEB(DROXLENsEOXWTH, 104y NsLEOX,WEOXy TRACK,
¥ SHALL »WIDE »MEL yMBYWy COORYFOINT»A)D

0022 10 WRITE(S,1000)

0022 1000 FORMAT(//»1Xy’ LENGTH’ »3Xy /WIDTH  »3Xy "FOSITION »/)
0024 o 3 8=1iyA

0025 WRITE(S,2000) MBL{S)yMBW(S)»COOR(S)

0024 2000 FORMAT(1XyXI4,05Xrv14y3XyI0)

0027 3 CONTINUEL

0028 0 4 T=iv4

0029 IF(MBL(T). . GT.O0) GO TO 4

0031 TOTAL = TOTALHL

0032 AREA = ARCA+IALS(MBLCTIRMDRWCT))

0077 4 CONTINULC
0034 WRITE(S,3000) ARCAYTOTAL
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0001
0002
0003

0004

0005
0006
0007
00086
0002
0010
0011
0oL
0013
0014
OC1S
0016
0017
00182

001%
0021

oeo22
0023
0024
G025
0026
0027
0028
0027
0031
0032
0033
D034
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Clukeicnioiiookiciopkoeokkokoicinelbionisionsos Blolisiioonco kg R kst
Ck X
Ck THIS SUBRDUTINE TAKES ‘N7 LEOXES AND LOADS A PALLEY OF b
CX DIMENSION LENGTH = 84 BY WIDTH = 103, SUDROUTINED MEWLST/ %
C¥ LINFIT ARE USED INITIALLY TO COMMUTE ROW(S) OF ROUXIES THAT %
Cx WILL FIT ALONG PALLET LiRGTH, PILE 26 WILL THEN CONTINUE X
C% LOADING ANY REMAINING EDXES UNLER EACH EOX IN THE LAST %
Cx K3W OF LOXCS LOADLLED BY NEWLST. LOCATION OF THE UFFER LEFT X%
Ck CORNER OF £ACH LOADED BOX IS COWFUTED BASED ON THE -
C¥ COORDINATE SYSTEM (X2Y)y STARTING WITH THE URFPER LEFT %
Cx HAND CORNER OF THE FALLET AS (1,1). NOTE, BOXES NOT X

C¥% LOADED WILL HAVE COORDINATE = 0., OUTFUT IS THE LIST OF b
Ck ‘N’ BOXES WITH LOADED BOX LENGTHS NEGATIVE, ALONG WITH X
Ck COORDINATES OF LDALED BOXES, *
cx ¥
Cokdor ook ik ekokiouiiok koo ninionierieoonne ook
SURROUTINE MASTZCIM,AREA)
IMPLICIT INTEGER®2 (A-Z)
DIMENSION ROXLENC(30) »BOXUTH(I0) yRBL(30) s RW{(IO) yFTLGH(3O) y
b LGH(3460) s UTH(340) yLBOX(30) y WROX(Z0) »y TLEOX(30) »
3 0 TUBOXA(Z0) s MBL(30) s MEBW(30) yCOOR(30)
DATAH COORyTLROXyTUEDXLEOXyWEDOX»STLGH»N1»TOTAIL.»COUNT
¥ TRACKyWIDEySPACE»STPT/158:%0/
FOINT = 101
DO 1 U=1yM
1 READCLW) Z9ZyZsZsZsBLAW yBUL)
CaALL SORT(FTLGHEBL»STLGH»3Q)
M = STLGH
o 2 K = 1sN
EOXLEN(R)Y = BL(M)
EOXHTH(R) = BW(M)
HELC(K) = BL(M)
MEWIK) = BW{M)
= PTLGH (M)
SMALL = 4
A = N
CALL MHEW . ST(Ns84,104SPACEy ROXLENy BOXWTH y SMALIL » LEOX
WEBOX» TRACKyWIDE s N1y TLEHOX» TWEDXy
MLy MEW:COORFOINTvyA»STFT)
IF(N.CQ.0) GO TO 10
CALL PILEZAC(DOXLENYBOXWTHyB84sNsLEOX WEOXy TRACK Y
3 SHALL yWIDE s MEL yMEWyCOOR»FOINT » )
10 WRITE(Sy1000)
1000 FORMATC(//»1Xy’ LENGTH »32»’WIDTH’ y3Xs 'FOSITION' »/)
N0 3 s=ivA
WRITE(S»2000) MEL(S) »HEW(S)yCODR(S)
2000 FORMAT(IX:I4,y0X2140X%,15)
3 CONTINUE
00 4 T=1+4A
IF(HBELC(T)GTL0) GO TO 4
TOTo:, = TOTAL+1
AREA = AREALIABS(HMBL(TYXMEW(T))
V CONTINUE
WRITE(G,3000) AREAYTOTAL
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0035 3000 FORUAT(1Xy’ ARER = ‘,I5,5X,/TOTAL NO. OF LOXES = “y1I3)
0036 RETURM
0037 END




(3 S PR P § &P TP REEFEERE F S & HOPES PP EIE RS TR ¢ 2 P S DS e IS B2 5 S

S :
) Ck . ¥
& C% THIS SUGROUTINE TAKES ‘N’ BOXES AND LOADS A FALLET OF ¥
DI, Cx DIMENSION LENGTH = 84 BY WIDTH = 104, SUEBRCUTIMNE MEWLGST/ X
sl Ck LINFIT ARE USER INITIALLY TO COMFUTE ROW(S) 7 BUXLS THAT x
. C¥ WILL FIT ALONG FALLEY LENGTH. PILE oR WILL THEN CONTINUE W
e Cx LDADING ANY REMAINING BOXES UNDER EoCH BOX IN THE LAST bl
'{ﬁq C¥ ROW OF EBOXES LOADRED BY NEWLST, LOCATICN OF THE UMPER LEF, x -
s Cx% CORNER OF EACH LOADED EOX IS CDNFUTED BASCD ON THE %
A Ck COORUIMNATE SYSTEM (X»Y)y STARTING WITH THE UFFER LEFTY *
A Ck HAND CORNER OF THE FALLET AS (1»1), NOTE, EOXES NOT X
' C¥ LOADED WILL HAVE CODRDINATE = 0, OQUTFUT IS THLE LIST OF b
e C¥ N’/ BOXES WITH LOADED BOX LENGCTHS NEGATIVEs ALOND WITH X
;fﬁ C% CODRIINATES OF LOADED BOXES. X
Pt Cx : *
T§} C ORI R K RCOR SRR KRR IO RO RRIORROICKOOR K OR RO R YGCIOR ORI R GO KOR
ol 0001 SURROUTIMNE MAST2D(N,AREA)
0002 IMPLICIT INTEGERX2 (A-Z)
’ 0003 DIMENSION BOXLEN(30) yBOXWTH(30YyBL(30)»BU(30) yFPTLGH(30) »
X LGH(350) s WTH(360) y LEOX(30) 2 LEDX (30 » TLEDX(30) »
x TUEOX(30) »MEL(30) yMLW(30) yCOOR(ZO)
0004 DATA COOR,TLROXy TWLOX,LBOX yWEOXySTLGH M1, TOTAL y COUNT
X TRACK»WIDE»SPALCE»STPT/158%0/
0005 FOINT = 101 ‘ ‘
0006 DO 1 U=1sN l
0007 i FREADCLUY ZyZeZyZeZyBLLCU) sBW (LD
(Jeleii CHLL SORT(FTLGH EBLySTLGH»30) j
0009 #i = STLGH
0010 I 2 K = 1sN
0011 ’ BOXLEN(K)Y = RBL{M)
0012 EOXUWTH(R) = WD
0013 MEL(K) = DL(M)
0014 MBYCR) = BUH)
0015 2 i = PTLOHOD
0016 SMALL = 4
0017 4 = N
0018 CalLL NOWLEST(Ns82,104SFPACELOXLENyROXUTH » SHALL » 1RO »
b4 WEDXy TRACK yWIDEy NIy TLEOXy TULUX »
% MEL 1BV yCODRyFPOINT»ASTFT)
0012 IF(N.,EQ.,O0) GO TO 10
0021 CALL PILERE(BOXLEN ROXUWTH,»84,MyLEBOX»WROX, YRACK,
x SHALLyWIDE yMDL » MIW»COORSFPOINT»A)

0022 10  WRITE(S,1000)
0023 1000 FORMAT(//»1X»’ LENGTH’ y3X»  WIDTH’ »3X» "FOSITION »/)

0024 Do 3 S=1yA

0025 WRITE(Sy2000) MREL(S) +MEBUW(S) »yCOOR(S)
0026 2000 FORMAT(1XsI4,3X,I4y5X»15)

0027 3 CONTINUE

0028 Do 4 T=1,A

0029 IF(HMBLCDY.GTL.0) GO TO 4

0031 TOTAL = TOTAL+1

0032 AREA = AREAHIARS(MBLITIHRMEW(TY)
0033 4 CONTINUE

0034 WRITE(S»3000) AREA»TOTAL
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0035 3000 FORMAT(LXs’ AREA = 7»I5»3Xy/TOTAL NDO, OF DOXES = “,13)
0036 RETURN
Q037 END
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Cx ¥
Ck THIS SUERDUTIME TAKUS 7N/ DOXES AND LOADS A PALLLECT OF K

Cx DIMENSION LENGH = 104 EBY WIDTH = 84, SUEROUTINES MUBLST/ %
C¥ LINFIT ARE USER HITIALLY TO COMPUTE ROW(S) OF LOXED THAT %
C¥ WILL FIT ALONG PELEYT LENGTH. FPILE4 WILL THE CONTIMUC b
X LOADING ANY REEAIRIMNG ROXES UNDER CACH ROX IN THE LAST b
CX¥ ROW OF BOXES LOSED BY NEWLSTy BY USTNG QUERDUTINES PILES X
Ckx AMD NEWLST. LOCATTON 'OF THE UFPFER LEFT CORMER OF EACH
Cx LOADED EBOX IS CECUTED BASCD ON THE COCRDINATE SYSTENM
Cx (XsY)y STARTING WETH THE UFFPER LEFT HAND CORNER OF THE
CX FALLET AS (1,1). T E, ROXES NOT LOADED WILL HAVL A

C%k COORDIMATE = O. BHIUT IS THE LIST OF ‘N’ ROXES WITH
Cx LOADEDR BOX LENGTH: NEGATIVE, ALONG WITH COORDINATES OF
C% THE LOADED EBOXES.

I M € I 3¢ % R

Cx
ROk KRRk SRR I OGRS EOIOKSORHOCOR ORI OR OGO SOIOR OGRS R A K
0001 SURROUTINE MAZFUAN,AREM)
0002 IWPLICIT INTESI X2 (A-Z)
0003 DIMENSION RBOXERS (30) yBOXWTH(IO) s BLA(30) »RU(ZO) » FTLGH(30)
X ' LGHG: M)y WTH(IL0)Y s LEOX(30) y WEUX(IO) s TLROX (30D »
X TWEE(Z0) y MEL(ZO) yHEW(30) yCOOR(30)
0004 DATA COORy TLEES, TUEDX»LEOX WROXSTLGH N1y TOTALCOUNT »
b 3 TRACK yWIE Y ATACEySTPT/1385%0/
ON05 FOINT = 101
¢ 5 00 1 U=1sN
o7 1 READCLIUY ZyZe3WZ o Z»BLUD yBULD
Cond CALL. SORTA(FTLGIeL Lo STLGH30)
o0y M = STLGH
0010 Do 2 K = 1syN
G011 BOXLEN(R) = DBL{¢}
001z BOXWTH(R) = EBW®)
0013 MDLEK)Y = BL (M)
0014 MBU{K)Y = EBUM)
0015 2 H o= PTLGH (M)
0014 SHaLl = 4
0017 A = N
0018 CALL NEWLST(N,T .84, SPACE» ROXLEMNy DOXWTH » SHALL » LLOX
* WBX: TROACHK »WIDT o N1 TLEOX »y THEDX »
¥ MBL U CODRYFOIMNT»ASTFT)
0019 IF(H.ER.0) GO W w0
0021 CALL FPILEACBDEN +BOXUWTH 104 M LEBOMNURG » TRACK y
¥ SHEL Yy WINEyMEL $ HEW»COORYy FOINT »A»STHFT)

0022 10 WRITE(S,1000)
00235 1000 FORMAT(//y’ LENT Y » 33X ‘WIDTH »3Xy "FOSITION 2 /)

0024 no 3 S=1,A

0025 WRYTE(5,2000) 8.2 5) y MEWCS) » CODRLS)
0024 2000 FORMAT(IX»TI4»TI 5K 105)

0027 3 CONTINUL

0024 o 4 r=1,4

0029 IF(MBLCT) CT.0 GE TO 4

0031 TOTAL = TOTALIL

0032 AREN = AREAFIAIS(MIWNCTIRMEL(TY)
0038 4 CONTINUE

...................................................................... PRI e .
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WRITE(S,3000) AREA-TOTAL

3000 FORMAT(1Xy’ AREA = “»15,5Xs’TOVTAL NO, OF DQXCS = 7512)
RETURN
ENI!
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0001

0002
0003

0004
0003
0006
0007

0003
0009
0011
QG112
0013
QOLA
0015
0016

0018

00179
0020
0G22
Qo023
0024
0026
0027
0o2E
0029
0035

31
D032
0033
0035
00346
0037
0028
0039

0041
0042
0044
Q026

Cickk
C w
Cx
Cx
Cx
C¥
9%
Cx

FRE KKK KRR ROR O RORCICIOR OO IOR R O ORI R KO IOK R K %

¥
THIS SURROUTINE STARTS WITH ‘TRACK’Y NUHMDER OF DOXES %
WITH LEMGTHS, LEODX() AND WIDTHS, WEOX() THAT WERE ¥

IDENTIFIED RY MEWLST. X
THEN, AS MANY ADDITIONAL BOXES FROM A LIST OF ‘N’ ¥
FDXES ARE LDADED BELOW DACH SUCCESSIVE LEOX(QO). ¥

¥

CHRRR RO RO IR R OO R R 5

Ckk
Cx
cx
CXX

SURROUTINE FILE2A (FOXLEN»BOXHTHyLENGTHy My L EOX s UEDX » TRACK 1
X SMALL »WIDE » MEL » MEW» COCR, FOINT» &)

IMFLICIT INTEGER%2(A~Z)

DIMENSION BOXLEN(30)yEOXWTH(30) sLEDX(30) sEOX(3Z0) s
X COOR(30) y MEL (30) s NEW(30)

SAVE 0

START 0

SWILE 0

EFT POINT

KRERR KRR KRR KRR AR OO KRR ROk
LOAD ADDITIONAL EDXES BELOW EACH BOX IN LAST ROV X
OF LINFIT EBOXES. %
FR KK KRR ORISR IORR R YRR HO RO R RO R ORI O R

D0 1 L=1,TRACK

IF (CWECXC(L)HWIDE) JGT.SWIDE) SWIDE = WEOX(L) FWIDE
1 CONTINUE

TT2 = 0

D0 2 I = 1,TRACK

FOINT = EFT

TEWF = 0

IF(I.LE.START) GO TO 2

NEWLEN = LEOX(I)

NEWWTH = SWIDE~WEDX(I)

IF(I.EQ.TRACK) GO TO 10

i1 = 141

D0 3 M = IF1,TRACK

IFCIARS (WROX (M)~ WEOXCI) ) o GT.4) GO TO 10

NEWLEN = NEWLENHFLEOX (M)

TT = MAXO(WROX (M) » WEOX(M~1))

TT2 = MAXO(TT2sTT)

START = M

CONTINUE

NEWWTH = SWIDE-TTR

SAVE = SAVEHNEWLEN

IFCILEQ.TRACK) NEWLEN = NEWLENHLENGTH-SAVL

MAX = 0

WHAX = 0

TEMFT = 0

D0 4 K = 1N

IF CEOXLENCK) oLT 0. DR, EOXLENCK) BT NEULEN, OR . BOXWTH (K ,GT .
X NEWWTH) GD TO 4

NEWWTH = NEWWTH-EOXWTH(K)

IF (NEWLEN-BEOXLEN(K) .LT.SNALL) GO TO 20

IF(BOXLEN(K) .LT.MAX) GO TO 25

HAX = BOXLEN(K)

(LI I

i




-~ 0048
3 0047
<.,
SIS

d":w"l
!
k ry

e 0050
Y- 0051

W 0053
I8 0055
‘ 0056
0057

]
o3 Q058
g 0059
o 0040
T 0041
0042

SAY
A 0045
&3 0084
PO 0067
Sov 00682
. 0069

e 0071
o 0072
ey 0073

TEHPT = FOINTH100%xMAX
GO TO 25
20 WMAX = WHAXROXWTHK)
€ 3ORCRREOR KRR NCROR K OR CRIC GRS kiR R sinniniok ook eieokok
Ck ASSIGN THE URPER LEFT CORNER OF ALL LOADED EBOXES A %
C¥ COORDINATE (XsY). *
Coforiokskokok dok sk storioorsioiorsoisioioior ook ook ook eoeioiooinioioioloiniokiokex
25 D0 S C = 1+A
IF(MBLC(C)LTLO0) GO TO S
IF (ML (C) o NEBOXLENC(RK)) JORWHMBWC(C)  NELBOXUTHI(R))Y GO TO
MBL(C)Y = —HMBLAC)
COOR(C)Y = FOINT
GO TO 30
S CONTINUE
30 FOINT = POINTHEBOXWTH(RK)
BOXLEN(R) = ~BOXLEN(K)
4 CONTINUE
IF(MAX,EQ.0) GD TO 35
POINT = TEMPT
NEWLENM = NEWLEN-MAX
NEWWTH = SWIDE-WBOX(I)-WMAX-TEhF
TEMP = WMAX
GO TO 15

35 IF{I.NE,TRACK) BPT = EFTHLEOX(I)RX100-UROX (1) +WEDX(I41)

2 CONTINUE
RETURN
END
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Cx %
CX% THIS SURRDUTINE STARTS WITH ‘TRACK’ NUMEER OF EOYLES %
Cx WITH LENGTHS» LEOX() AND WIDTHSy WROX () THAT WERE #
Ck IDENTIFIED RBY SUBROUTINE NMEWLST. P a
CX THEN, AS MANY ANDITIONAL ROXES FROM & LIST OF “N¢ *
Ck RBOXES ARE LOARED EBLELOW EACH SUCCESSIVE LROY(O), X
Cx X
Cookkok ook Ok Rk Ok Rk C R ROOR SRR O R R KR R ek
0001 SUBROUTINE PILE2E (DBDXLEN RDXWTHyLEMGTH yN-LEOY s WEBOX  TRACK -
X SMALL yWIDE y MEL y MDY »COORsFUOINT»A)
0002 IMPLICIT INTEGER®X2(A-Z)
0003 DIMENSION BOXLEN(30) yROXWTH(30) s LEDX(I0) s WEDXC(Z0) »
p COOR{3I0D)I o MRL(30) s MRW(3Z0)
0004 SAVE = 0 .
00035 START = 0
0006 SWIBE = 0
0007 BrT = POINT ,
(B FFFIIE ST LTRSS T S LS EE TSI SIS IFT RS EFT CFFSF ST ETEE T 973
Cx LOAD ADDITIONAL EOXES RELOW EACH EBOX IN LAST RDW %
C#% OF LINFIT EBOXES, - %
C3O0ORSOCIOK SR SORROKGORICIRICIORUICICIOORIIOR R SOk iokokiekosioink ik ey
0008 DO 1 L=1,TRACK .
00092 IFCCWBOX(L)HWIDE) JCT.SWIDE) SWIDE = WROX(L)YIWIDC
0011 i CONTINUL :
oC12 TT2 = 0
0013 o 2 1 = 1»TRACK
0014 FOINT = EPFT
0015 TEMF = ©
0016 - IF(Y.LE,STARTY GO TO 2
0o18 NEWLEN = LROX(I)
Q019 NEWUTH = SWIDE-WLROX(I)
0020 IF(I.EQ.TRACK) GO 7O 10
0022 IF1 = J+1
0023 O 3 M = IP1LyTRACK
0024 IF(IADRS{ULOX(M, ~WBOX(I)»).GT.4) CO TO 10
00246 NEWLEN = NEWLEMTLDOX (M)
0027 TT = MAXO(UWRDA (MY »WRBDX (M1
0028 TT2 = MAXO(TT2,TT)
0029 START =M
0030 KA CONTIRNUE
0021 NEWWTH = SWIDE-TTR
0032 10 SAVE = SAVEFNCWLEN
0033 IFCI.EQ.TRACK) NEWLEN = NIEIWLENFLENGTH-SAVE
0025 15 MAX = 0
00326 WiAX = 0
0037 TEMPT = 0
00Z¢ N0 4 K = 1N
0039 IF(ROXLENC(K) o LT+O ORVEBOXWTH(K) +GT . NEWLENORVEOXLENM(K)Y LT,
X NEWWTHY GO TO 4
0041 NEWWTH = NEWWTH--ROXLEN(K)
0042 IF(NCHULEN-ROXWTH(R) JLT.SMALL)Y GO TO 20
0044 » IF(RBOAWTH(R) LLT.MAX) GO TO 235

0046 MaX = DROXHTHIKD

.................




0050
0051
0053
0055
00546
0057
00535
0059
0050
0061
0062
0054
0065
00564
00467
0063
00672
QC71
o772
0073

i fl g Sl AN AT I SN WA A i G B Vot S A S A N R S T S

TEMPT = FOINT-HLO0KMAX
G0 TO 25
20 WMAX = UHAYILDYLEN(K)

CREsR ok K © OO ROk R R R K
C¥ ASSIGN THE UFFPELR LEFT CORNER OF ALL LOADLD EDXCS A
C* CODRDINATE (XrY).
CRRLRR KRR LR RO R RS ROk R ol
25 DOSC = 1,A
IF(MBL(C),LT.0) GO TO 5
IF (MEBL(C) o NE+ BOXLEN(K) + OR MERM(C) W NELEOXWTH(K)) 60 TO 5
MBL(C) = —MEL(C)
CODR(C) = POINT
GO TO 30
CONTINUE
FOINT = FOINTHBOXULEN(K)
. BOXLEN(K) = ~BOXLEN(K)
4 CONTINUE
IF (MAX.EQ,0) GO TO 35
FOINT = TEMPT

s('**‘ic

lﬂ

"é
'Zf-

Jl
“

&

wu
<

NEWLEN = NEWLEN-M&X

NEWWTI = SYUIDE-WROX{(I)-WUMaAX-TEMP

TEMP = WMAX

G0 TO 15
35 IF(INELTRACK)Y BPT = DBPTHLDOX{IN 100 -WROX(IDI LRI LD
2 CONTINUC .

TETURN

END
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ML Rt LT A R S B
EroRCRORKR R GRS CRRORIRRR ORoR O R R ok R ok ok
Ci X
Cx THIS SUERDUTIND STARTS WITH ‘ RACK’ NUMBER CF EOXCG, X
pﬁ Cx WITH LENGTHS, ECXL () AND WIDTHS, EOXU() THAT WERD %
) Cx IDENTIFIED BY SUR QUTINE FILEA4, ¥
Ck THEN, AS MANY ALDLITIONAL RBOXES FROM A LIST OF “N3/ X
5 C¥ BOXES ARE LOADED BELOW CACH SUCCESSIVE EOXL(). %
ad Cx 74
o KKK ORI RO IR K SO OR K R
n 0001 SUBROUTINE PILE3 (EOXLEN,BOXUTH LENOGTH N3, ROXL , BOXMY,
::: X TRACK » BHALL »WIDE yPOINT »MEL ML, COnR, A3
» co2 Iﬁ"'IC T INTEGER®2(A~Z)
0003 ENSION ROXLEN(303sBOXUTHIZ0) +ROML{30} ,BOXRIZ0S &
* MBL (303 ,HEW{30) »COOR(3C)
\; 0004 sz = 0
N 0005 RT = ¢
Py 0006 SUIDE = 0
s 0007 WIDTH = WIDE
RT3 P2 T T TETTTELTTT T ST TS ST ET ST TEETTE TR ###z:x#x#*x XK KK
O LOAD ARLITIONAL BOXES RELCYW EACH ROY AST ROW X
x Cx OF LINFIT BOXES X
o CRH KA R KRR K SRR R TR R S R
3 0008 DO 1 T=1,TRACK
e CO07 IFLCROXRLTIFWINDE LOT.8WIDE) SWIDE = ROXW{TI4WIDE
0011 2 CONTINUE
0012 TT2 = ¢
3y 0013 DO 2 I = 1,TRACK
N 0034 TENF = O
0015 IF{I.LE.START)Y GO 70 2
0017 NEWLEN = EBOXL{IS
co1e NEWWTH = SWILE-ROXW{I}
CeL? IF{I,EQ.TRACK: 50 70 19
0021 IF3 = Ii4
ce22 EC 3 ¥% = IFi,TRACK ‘
0023 IF{IARS{REOXLIN~ROXULI)W5T.4) 52 TC 10 !
0025 NEWLEN = NEWLENFBOXLIM} !
£C24 TT = MAXO{BOXULMD yBOXWIN-1)
ceR7 TT2 = MAXOLTT2,7TT
CoRE 5TART = M
0029 3 CONTINUE
0030 NEWWTH = SWIDE-TTR
CC3L 10  SAYE = GAVEINEWLEN
ce32 IF{IEQ.TRACK? NEWLEN = NEWLENFLONGTH-SAVE
0033 15 MAX =0
0035 UHAX = 0
0034 D0 4 K = 1»N3
CO37 IF CROXLTNCK) b LT O R ESKUTHAR) o OT HEULIN  OR W ESKLEN (K LOT,
% NEWNTH) 628 7O 4
T 0039 wf'w*w = NEWWTH-BONLENO
» 0040 1 (HEMLEN-BOXWTHIK JLT.BMALLY 5D TC 20
Y 0042 (LOXUWTHIR JLT.HAXY 6O T8 25
% 0044 hax = BOXUTH(K)
045 G2 10 25
CCaL 2C WHMAX = WHAXEEDXLEN(KD

1‘4‘"’?0
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AT " A v TAE SRSy — Y\ 0 g
0047 jore) BOXLEN(RY = -ROXLENIK?

Y RS E RS SR LT SR L B Y B e S S S e L L
N Cx ASSION THE UPPER LEFT CORNER OF ALL LOADED BOXIS A 0 x
) C# COORDINATE (X,Y). X
A5 C:k**:k:m:k*#*****##*#*##:x***:&:*Mzrxmrk:x:3:}:#**:2{*?’5**:?:2(:?:3‘q‘<,“.<:§=:::*.<:<:x,.“'
. 0048 DG 5 R=1,4
0047 IF(MDLCRLLT.0) 60 TO 5
s 0051 IF (HELORDY VNE, ~BOXLENCK) (ORLHMEWIR) JNE ROXHTHIED )Y GO 10 S
v 0053 MBL(R) = --MDL(R)

; 0054 CODR(R)Y = FOINT
= 0058 GO TO 30
0054 CONTINUE
0057 POINT = POINTILIO0%-EOYIENIK)
Mo, 0058 4 CONTINUE
i 0059 IF{MAXLER.O) GO TO
R 0061 NEWLEN = NEWLEN-MAX
b~ 0062 NEWUTH = WIDTH-BOXW(I) ~WMAX-T
0063 TENP WHMAX
0054 GO TO 15
0045 CONTINUE
3q 0068 RETURN
w0047 END
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\ ® X

: Cx THIS SUBRCUTINE STARTS WITH /N’ RUMBIER OF BOXES * ,

X - Ck WITH LENGTHS, ‘BOXLEN’ AND WILDTHS, /LOXWTHY, IT WILL ;
- Cx THEN LOAD, FROM THIS GROUP OF “0XCS, DBELOW THOSD LOXIS X 3
- Cx THAT WERE IDUNTIFIED BY NEWLST. * )

Cx THIS LOADING WILL TAKE PLACE WITH THE HELD OF SUEROUT- X
C¥ INES NEWLST AND PILES, 2

: Cx %

k EESTTETET T SETTILTTELTIFEEITPELTS CTELT TS ST ELTTTLTLL T3
» 0001 SURRCUTINE PILEAC(BOXIEN,BOXUTH,LENGTH N LKy WDROXy NEXTy

¥ SHMALL yWILE MEL ,MDWCOCBRFOINT &, STFT) ‘
0002 IMPLICIT INTEGTRX2(A-Z) -
0003 DIMENSION EOXLEN(30) s EOXWTH(30) »LESX(Z0) yWIOX(30) » BONL(IO0 , :
S BOXW(30) , TLEOX(30) y HEOXL (30) y MIOXW(ZO) »
ok TULROX{Z0) » MEL(Z0) » MEW(30) »COCR(30?
0004 DATA SWIDE»SULTOT»SAVE »START » N1, MM NNy TTR/8%0/
0005 TWIDTH = WIDE

. 0006 DO 1 M=1,N
" 0007 MEOXL (M) = EOXLEM(M)

K. 0008 1 MBOXW (M) = ROXWTH(M) :

3 0009 STFT2 = STFT

0010 DO 2 M=1,NEXT

. 0011 IFC(WROX (M) HWIDE) 6T, SWIDE) SWIDE=WEOX(M) FWIDC

. 0017 2 CONTINUE :

! 00Ls DD 3 I = 1,NEXT ,
N 0015 ML = O 1
N 0016 - IF(X.LE.START) GO TO 3 ;

0012 TLENTH = LDDX(I)
onLy TWIDTH = SWIDE-WROM(I)

3 0020 IFCI.EQ.NEXT) GO TO 10
S oon2 Ir1 = I+1
> 0023 N0 4 J = IPL,NCXT -
b oc24 IF(IARSCWROX (J)-WRDX(I))GT.4) 60 TO 10 g
& 0026 TLENTH = TLENTMHLIOX(J)

0027 TT = MAXOC(WROX(J) »WIOX(J-1)) 1
S 0028 TT2 = MAXO(TT2,TT) \
% 002% 4 START = J :
= 0030 TWIDTH = SWIDE-TT2 .

e 0031 10 SAVE = SAVEHTLLNTH ,
« 00322 IFCILEQ.NEXT) TLENTH = TLENTHHLENCTH-SAVE

{00324 o S K = 1,30

* 0035 TLROX(K) = O
X« 0036 TUEOX(K) = 0
& 0037 EOXL(K) = 0O
" 0033 5 BOXW(K) = 0O
W 0039 SPACE = O
=~ 0040 TWIDE = 0O
[- 0041 COUNT = ©
= 0042 CALL NEWLST(Ns TLENTH,TWIDTH,SFACE » LOXLEN, BOXWTH, SMALL » BOXL,

; X EOXWy COUNT » TWIDE » N1y TLROX s TWHOX » M)y MIW s CODR

: % FOINTyA»STPT)

- 0043 IF(N.EQ.0) RETURN

7 0045 IF(COUMT,EQ.0) GO TO 15

:
%
59
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CALL PILEZ(LOXLENyLOXUTH» TLENTH, N2> ROXL,BO/W

X COUNT »SMALL» TWIDE»FOINT »MEL»MEW CO3R Y A)
0048 GO TO 20
0049 15 EOXL(1) = LEOX(I)
0050 BOXW(1) = WROX{I)
0051 CALL PILEZ(EDXLEN,EOXWTHy TLENTH N2 ROMLyBOXy
b 4 1,SMALL y TWIDLE »POTNT oML MEW COORyA)
00352 IF(ILEQ.NEXT) RETURN
0054 20 CALL REGRP(EOXLEN,BOXWTHsH: 4L HMEOXYW,y TLEDX» TWEDL
b 4 NyN1yN2Y'
0055 IFCCIHLY JLEWNEXT)Y POINT = STPT24UWLROX(IT1)
0057 IFCCIHL) LEJNEXT.ONDL(IHL)JNEL2) STPT2 = STPT2H100%LEOX(I+1)
0059 3 CONTINUE
Q060 RETURM

G061 END
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2t Xk %
XS Ck THIS ROUTINE TAKES A LIST OF NUNMUERS °LIST® OF LONGTH %
oo Ck “AMT* AND CREATES A FOINTER WHICH ORDCRS THEC NUMDERS FROM %
l % LARGEST TO SMALLLCST. THIS FOIMVER IS RETURMEGD IN THE 3
: Ck VECTOR °PDINT® ALONG WITH THE STARTING POSITION *START®. %
! C %
N (B3I TS ETIPTITITTIRITEEIETELTIE ST ETTEEEELELTD I TL T T S ST S ER
jor 0001 SUSROUTINE SORTC(MOINT»LISTySTARTAMT)
X 0002 IMPLICIT INTEGER¥2 (A-Z)
s 0003 DIMENSION POINT(AMT)sLIST(AMT)
0004 LAST = 0
e 0003 NEXT = 0
e 00046 AGAIN = ©
iy 0007 1 TEMP = 0
2. 0008 00 2 I = 1,ANT
. 0009 IF(FOINTCI) WNC.O ) 60 TO 2
: 0011 IFCLIST(I) LLE.TEMP ) GO TO 2
I 0013 IF(LIST(I) .EQ.AGAIN) GO TO 2
sl 0015 TEMP = LIST(I)
i 0016 NEXT = I
S 0017 2 CONTINUE
‘0018 IF(LAST.EQ.0) GO TO 3
s 4 0020 POINT(LAST) = NEXT
0021 3 LAST = NEXT
o3 0022 IF(NEXT.NE,ANT) GO TO 4
;}; 0024 BEGIN = NEXT
N 0025 GO 10 S :
S 0025 4 BEGIN = NEXT+1
. 0027 5 D0 6 K = DEGINyAMT |
S 0028 IF(LISTC(K) .NECLLISTC(LAST)) GO TO &
L 0030 POINT(LAST) = K
Js 0031 LAST = K
T 0032 6 CONTINUE
S 0032 AGAIN = TLNF
' 0024 COUNT = ©
nry 0035 DO 7 J = 1,ANT
L 0038 IF(PDINT(J).NC.0) GD TO 7
e o0ze COUNT = COUNT-+1
e 0039 IF(COUNT.CE.2) GO TO 1
- 0041 7 CONTINUE
. 0042 TOP = 0
Tl 0043 IO 8 M = 1,AHT
T 0044 IF (LIST(M).LE.TOM) GO TO ©
et 0046 START = M
= 0047 TOF = LIST(M)
oy 0090 © COMTINUE
e 0049 RETURN
e 0050 END
<N
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e 0001

0002
0003

~
N 0004
2 0005

0006
0008
2r 0010
45 0011
'l‘.v 0N12
S 00132
Wl o014
Tos 0015
- 0016
:iﬁ 0017
7 ooio
by 0019
. 0021
W, 0023
AL 0024
A ooz2s
w0026
S 0027
B 0028
~a 0029
§ -4 0030
w0032
‘ ‘n“§ () O'I 4
L 0034
= 0035
) .:;'J‘ Q0346
~ 0037
e 0039
Al 0041
2. 0042
= 0047
"a:: 0045
.q§ 00446
W4 0047
si8 0040
S 0050
= 0051
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h-3
NEWLST BEGING WITH ‘N’ EOXES OF LUMOTH DOXLENC) ANLD X
RUNS SUCCCSSIVE LINFIT SUBRODUTIMES ALONG THE LINEAR %
DISTANGTE ‘LENGTH’. IT RETURNS LOADCD LDOXCS WITH ®
THEIR BOXLEN VALUES NLGATIVE, %
X
KOS KOR AR ORI O R R R R R R O KK s ke
SUDROUTINEG NEWLS T(NyLLNuTH»U'D1HyuxﬁLEvPDXILn/ID,lfhr
% SMALLy LEOXyWROX> TRACK yWINE s N1 » TLEDXy
X TWROX y MBL » HEW, COOR s FOINT » A4, STFT)

IMPLICIT INTEGER%(2 (A-Z)

DIMENSION BOXLEN(ZO) yEBOXUWTH(Z0) ;LBOX(30) WEOX(Z0) v LLTIOX(Z0) »

X WWDOX (30) » TLEDXC(20) » MLL(30) y MEM(30) »COORCE0) »
X TUWROX(30)

NEWWTH = 1.(DTH

no 1 K=1ysH

IFCROXLEN(K)LLT.0)GO TO 1
IF(EOXUTH(R) JLEWNEWWTED 60 70 1t
BOXUWTH(K) = —-RBOXWTH(K)

EBOXLEN(K) = —-BOXLEN(K)

COMTINUL

srace = ¢

CALL LINFITI(N,LENGTH,SPACE »RBOXLEN)
COUNT o

TRACK 0

NUM = 0O

D0 2 L=1sN

IFC(BEOXLENC(LY JLT.O.ANDLROXUWTH(L) JLT.0) GO TO 2
IF(EOMLENC(L)YLGT.0) €O TO 15

TRACK = TRACKI1

]

LEBOX(TRACK) = -BOXLEN(L)
WBOX(TRACK) = IAES(RBOXWTHL))
N1 = N1+l

TLROX(N1) = —RBOXLEN(L)
TUROX(M1) = JABSG(BOXWTH(L)Y)

60 TO 2
IF(EOXWTH(L) JLT.0) GO TD 2

NUM = NUMt1

LLEDX (NUM) = BOXLEN(L)

WWEDX (NUM) = EOXWTH(L)

CONTINUE

N = NUM

IF(TRACK.CQ.,0) RETURN

IF (NUM,EQ.0) RETURN

NEWLEN = LIOX(1)

WIDE = NEWMTII

IF(TRACK.EQ.1) GU TO 25

DIFF = O

SDIFF = O

N0 3 M=2,TRACK

IFCCWROX (M) ~WEOX (1)) (LT .SOIFF,ANDL M. NEL2) GO TO 11
NEMWTH = WIDE-MAXO (WEOX (M) yUBOX(1))

SDIFF = WEOX(M)-WROX(1)
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" 0052

0053
0035
Q056
0057
005G
QOS99
004540
0061
00462
00632
0064

00645
0066
00587
00569
0071
0072
0073
0074
0075
00746
0077
0078

00E0

0081
0033
0085
103343
0037
0080

Caox
1994
C#
Chx

11 NEWLER = NEWLEMTLBOX M)

IFCIARS (UDOX (M) -WRDXCL) Y CT W HIFF) DINF=IARS (WO (M) ~WROY (1))

W

CONTINMNUL
WINE = NCEWWTH
GO 1O 30
NEWLEHN

rd
(&

LENGTH
NECWWTH NEWWTH--W20Y (1)
WIDE NEWWTH
30 D0 4 P=1sM
BEOXLENC™) = LLBOX(F)
4 BOXWTH(F)Y = WWROX(™)
TFT = FOINT
ORIk riooR ki ookl sioloioisioi sk R soex g
ASSICGN THE UMPER LEFT CORNER OF ALL LOADED EOXES %
COORDINATE (XvyY), W
SRRk R onksiooioio: lﬁ*#####***######**ﬁ%****m###m*:
D0 5 G=1,TRACK
Do & E=1+64
IF(HEL(E) .LT,0) GO TO &
IFC(MBLCE) JNELLEDX(Q) .,OR.HMEW(E) JNEJKBOX(Q))Y GO TO &
MEL(E) = -MBL(R) .
COORC(E)Y = FOINT
GO TO 35
CONTINUE
FPOINT = FPOINT4100:2LR0OX Q)
CONTINUE
FOINT = TPTHUROXC(1)
IF(SNIFF.GE.0) FOINT = POINTHIARS(SLIFF)
STPT = POINT-WRBOX(1)Y41003LE0X(1)
IFCOIFF.CT.4)Y GO YO 45
IF(LEMOTH-NEWLEN .GT SHALL s DRWNEWWTHLLT,SHALL)Y REUTURY
NEWLEN = LENGTH
GO TO 190
45 RETURN
END
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0001

0002
0003

0004
00035
0004
0007
Q008
0010
0011
0012
0013
QOi4
0015
o017
00108
GO19
0020
Q021
0023
Q024
QOIS
0027
0028
slelelx
0050
0031
0032
00324
0035
0036
0037
003G
o1 XA
0049
0041
0042
0043
0044
D045
0044
0047

Crkaaoolsiek s aooloiol e EcicACOInRRIUIORINIGODRCGCIIIRR SR 0nerE R il

C¥

Cx THIS SUEBROUTINE IC USLED IN CONJUNCZTION LUITH HASTI& AND

Cx FPILES, THIS SUEBROUTING WILL TaAKRE THOSE RBOXES IDEMNTIFIED
Ck BY TLROX AND TUIOX, WHICH HAVE aAlLRCADY REEN LOALED, AND
CX DELETE THEM FROM THE ORIGINAL LIST OF ‘N’ ROXLCS. IT WILL
Ck RETURMN THE NEW LIST OF BOXES AS BOXLEN AN ROXWTH. WERICH
Ckx CAN THEM BE USED TO CONTINUE LOADING THE FALLET.

Cx

DA

28
S

3¢

h4
N
bead
X

CRokdcoricioRaiooeieoog - oeioiiniibioioiioiocoockoeeeoielobinioion sk ke

SHEROUTING REGRF(BOXLENsBOXWTH e MEOXL yMEOXW » TLROXy TVILOYy
N2N1sN2)

IMPLICIT INTEGERRZ2(A-Z)

DIMENSION EBROXLENCZO) »ROXWTH30) MEOXL 30D s 10

*

QAXKLTIO)

b TLEOX(Z0) y TWLROXCIO) » TL(30) » TU(30) » TTLL(3O0) » TTWIZ0)
NN = 0O
MM = O
no 1 rFr=1snN1
Do 2 R=1+N
IF(MBOXLCQ) JNELTLEOX(F) JAND HMEDXW Q) JNELTHREOX(F)) GO TO 2
HMBOXL(Q) = -MEDXL{Q)
GO 7O 1
2 CONMTIMUE
1 CONTINUE
DO 3 R=1sN
IF(MEOXL(R).LT+0) GO TO 3
MM = NNt
TL(NN) = MBOXL(R)
TUNNY = MEOXW(R)
3 CONT ITHUL
IF(N2,EQ.0) GO TO 10
DO 4 S=1,N2
O S T=1,NN
IFCTLCTY GHE.=BOXLEN(S)Y) GO TO O
TLATY = —=TLAT)
GO TO 4
S CONTINUE
4 CONTINUL
o 6 U=1yNM
IFCTL(UWLLT.0) GO TD &
MM = Hitl
TTLGINY = TL{W
TTW (MM = TWW)
6 CONTINUE
Do 7 V=3 MM
BOXLEN(V) = TTL(V)
BOXWUTH (V)Y = TTWW)
MROXL (VY = TTL(Y)
7 MEOANVY = TTYY)
N=:pMbi
N2 = HMh
GO TO 15
16 DO 8 U=1,NM

BOXLENC(W)

= TTL(W)
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